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QFFIOB  of  the  OHIEF  of  ENO'INXBBS, 

United  States  Abmt, 
Washington^  D.  0.j  December  6, 1888. 
Sm:  I  have  the  honor  to  sabmit  the  inolosed  letter  from  Lieat  Col. 
Henry  M.  Bobert,  Oorps  of  Engineers,  dated  November  30, 1888,  for- 
warding manascript  of  the  second  volame  of  the  ^^  Index  to  the  Bep6rts 
of  the  Ohief  of  Engineers  on  Biver  and  Harbor  Improvements,"  and  beg 
to  remark  that  1,000  copies  of  the  first  volame  were  printed  by  anthority 
of  the  Secretary  of  War  in  1881,  and  the  edition  is  nearly  exhansted. 
The  work  has  proved  to  be  of  more  value,  not  only  to  officers  of  the 
Corps  of  Engineers,  bat  also  to  the  legislative  and  executive  depart- 
ments of  the  Gtovemment  and  civil  engineers,  than  was  anticipated 
wheiL  the  first  volume  was  published,  and  has  become  a  necessity  to 
persons  seeking  information  in  regard  to  the  operations  of  the  Engineer 
Corps  as  well  as  in  reference  to  engineering  details  generally. 

In  view  of  the  above  statements,  it  is  respectfully  recommended  that 
1,600  copies  of  the  second  volume  be  printed  at  the  Gk>vemment  Print- 
ing Office,  and,  to  save  expense  in  is»ae  ftarther  editions  are  called  for, 
that  it  be  stereotyped. 

Very  respeotfally,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig,  G«n.,  Chief  of  Engineers. 
Hon.  Wm.  C.  Endioott,  . 

Secretary  of  War. 

Was  Department,  December  29, 1888. 
Approved.    The  usual  requisition  for  printing  and  binding  will  be 
made. 
By  order  of  the  Acting  Secretary  of  War. 
f  John  Tweedalb, 

(Jhief  Cleric. 

5 


United  States  Enoineeb  Office, 

Philadelphia]  Pa.j  November  30, 1888. 

GenebaIi:  I  have  the  honor  to  forward  herewith  the  manuscript  of 
the  second  volume  of  the  <^  Index  to  the  Reports  of  the  Gbief  of  Engi- 
neers on  Biver  and  Harbor  Improvements,"  which  was  undertaken  in 
September,  1887,  at  the  suggestion  of  your  predecessor. 

The  first  volume,  which  was  published  in  1881,  covered  the  reports 
from  1866  to  1879,  inclusive.  The  present  volume  continues  the  work 
from  1880  through  the  last  published  report  of  the  Chief  of  Engineers, 
namely,  1887^  it  also  includes  the  appropriations  made  by  the  river  and 
harbor  act  of  August  11, 1888. 

The  first  volume  of  the  Index  covers  fourteen  years,  and  was  compiled 
from  twenty-three  volumes  of  reports,  while  the  present  volume  covers 
only  eight  years,  but  was  compiled  from  twenty-seven  volumes  of  re- 
I)orts.  The  plan  adopted  in  compiling  the  first  volume  has  been  modi- 
fied in  the  following  respects  in  the  present  volume : 

(1)  The  Topical  Index  has  been  placed  at  the  end  of  this  volume,  in- 
stead of  the  beginning.  This  is  equally  convenient  for  reference,  while 
it  i)ermits  the  main  part  of  the  work  to  go  to  press  when  completed, 
without  delaying  the  publication  several  months  for  the  topical  portion, 
that  has  to  be  compiled  last. 

(2)  Six  of  the  sub-headings  used  in  the  former  volume  have  been  omit- 
ted, as  follows :  (a)  "Defense,'^  "Documents,^'  and  "Secretary  of  War'' 
have  been  omitted,  because  there  are  no  references  of  value  to  be  made 
under  those  headings  from  the  reports  indexed  in  this  second  volume. 
(b)  "Estimates"  has  been  omitted  as  a  separate  heading,  because  the 
estimate  of  cost  of  a  plan  or  project  can  be  better  understood  when  given 
in  connection  with  the  description  of  the  plan  or  project,  as  is  always 
done  in  this  volume,  (c)  "Expenditures"  has  been  omitted  as  a  head- 
ing, as  the  expenditures  form  almost  a  necessary  part  of  the  history  of 
the  projects  which  is  now  given  under  the  heading  of  projects,  (d) 
^<  Financial  Statements"  is  omitted  as  a  heading,  because  these  state- 
ments are  of  only  temporary  value  or  interest,  and  a  financial  statement 
is  uniformly  placed  at  the  close  of  the  annual  report  upon  each  work 
both  by  the  officer  in  charge  and  by  the  Chief  of  Engineers. 

(3)  While  the  following  sub-headings  have  been  retained,  the  scope  of 
their  references  has  been  diminished :  (a) "  Commerce  "  now  contains  only 
references  to  special  allusions  to  the  value  of  the  commerce  involved  in 
the  improvement,  and  omits  all  references  to  the  routine  commercial 
Atatistics  which  are  required  with  every  annual  report  and  which  are 
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uniformly  printed  at  the  close  of  each  report  (b)  ^*  Ooutracts  "  no  longer 
includes  proposals,  as  the  references  would  generally  be  the  same.  Un- 
der the  heading  << Contracts''  brief  statements  of  the  cost  of  the  work 
are  made  when  the  character  of  the  work  would  permit. 

(4)  The  following  sub-headings  have  been  added,  as  the  references 
under  them  could  scarcely  with  propriety  be  placed  under  any  sub- 
heading formerly  used:  (a)  ^^ Legal  Proceedings"  is  designed  to  inclade 
references  to  the  proceedings  of  courts  and  the  Department  of  Justice. 
(b)  << Obstructions"  includes  references  to  artificial  obstructions  to  the 
navigation  of  water  ways,  as  bridges,  dams,  etc. 

(5)  <'  Projects."  The  most  difficult  subject  in  the  Index  is  that  of  proj- 
ects. Commencing  as  this  volume  does  at  1880,  it  seemed  best,  as  a  rule, 
to  give  a  brief  history  of  the  previously  approved  projects  for  each  work. 
This  has  been  done  as  far  as  the  printed  reports  would  permit,  though 
in  many  cases  it  has  been  difficult  to  determine  exactly  through  what 
modifications  the  project  has  passed.  Sometimes  it  has  been  modified 
by  the  recommendation  of  the  officer  in  charge,  or  by  a  Board  of  Engi- 
neers whose  reports  have  not  been  published  in  the  Annaal  Imports  of 
the  Chief  of  Engineers,  and  the  allusions  to  such  reports  are  not  always 
sufficiently  in  detail  to  enable  others  to  clearly  anderstand  the  modifi- 
cations. 

The  former  volume  of  the  Index  was  mainly  compiled  by  Assistant 
Engineer  L.  Y.  Schermerhom  and  Dr.  S.  O.  L.  Potter,  my  chief  clerk  at 
the  time.  The  original  compilations  for  this  volume  have  been  made  by 
Mr.  Holden  B.  Schermerhorn  and  Assistant  Engineer  L.  Y.  Schermer- 
hom, the  latter  having  also  made  a  thorough  revision  of  the  entire  man- 
uscript, besides  immediately  supervising  the  original  compilation. 

To  Mr.  H.  A.  Wendell,  who  has  copied  all  the  original  memoranda  for 
this  volume,  is  due  great  credit  for  his  accuracy,  faithfulness,  and  in- 
telligent interest  in  the  work. 

Hoping  that  this  additional  volume  of  the  Index  may  prove  of  service 
in  rendering  the  reports  of  the  Chief  of  Engineers  more  available  for 
reference,  I  am. 

Very  respectfully,  your  obedient  servant, 

Henbt  M.  Bobebt, 
Lieut.  Col.  of  Engineers^  XT.  8.  A. 

The  Chief  of  ENaiNEEBS,  IT.  S.  A. 


EX3?L^]Sri!LTIO]Sr. 


The  first  dipision,  which  comprises  the  tuain  ftod^y  of  the  work,  is  arranged  for  eaek  im- 
provement under  the  following  headings  :— 

Appropriations  :  Inclading  ah  aggregate  of  all  appropriationfl  made  by  Congieas  . 
prior  to  1880,  and  in  detail  appropriations  from  1880  to  and  including 
the  act  of  Angnst  11,  1888. 

Commerce:  Incloding  only  special  allusions  to  commerce;  routine  commercial  statis- 
tics required  with  each  annual  report  are  not  inclnded,  as  they  are  to  be 
found  at  the  end  of  each  report. 

Contracts:  Including  contracts,  with  prices,  but  not  proposals. 

Enoinxsbs:  Subdivided  as  follows:  (1)  Chief  of  Engineers;  (2)  Boards  of  Xingimeers, 
when  any  such  were  appointed  in  connection  with  the  work ;  (3)  Engi- 
neers in  Charge;  (4)  Aseistants, 

[EsTiMATBS:  Always  incorporated  with  Plans  and  Projects.] 

Legal  Proceedings:  Including  proceedings  of  courts,  Department  of  Justice,  etc. 

Legislation:  By  Congress  or  the  several  States,  except  the  acts  making  appropria- 
tions and  ordering  surveys. 

[Maps:  Placed  as  a  sub-heading  under  Surveys  whenever  published  in  the  reports.] 

Obstructions  :  Including  all  artificial  obstructions  to  navigation,  as  bridges,  dams, 
etc. 

Operations:  Including  a  brief  statement  of  the  operations  of  each  year. 

Physical  Characteristics:  Including  references  to  the  physical  geography  of 
localities,  the  gauging  of  rivers,  rain&ll,  drainage  areas,  etc. 

Plans:  Including  all  plans  proposed  which  were  not  adopted  by  authority  as  the 
projects  for  the  improvement    (See  Projects,  below.) 

Private;  Corporate,  and  State  Work  done  on  the  improvement,  as  far  as  men- 
tioned in  the  reports. 

Projects:  As  adopted  by  the  engineer  in  charge  or  Boards  of  Engineers,  with  the 
estimated  cost  of  each,  and  such  details  as  are  of  greatest  importance, 
with  full  references  to  the  same  and  to  any  modifications  made;  together 
with  a  brief  history  of  the  approved  projects  previous  to  1880.  (See 
Plans,  above.) 

SURTETS:  Including  references  to  Examinations  and  Surveys  made  and  to  Maps  pub- 
lished in  the  reports. 
The  Indexes  of  Examinations  and  Surveys,  where  no  improvements  have  been 

made,  and  of  Bridges  over  Kavigable  Waters,  are  arranged  in  a  somewhat  different 

manner  from  works  of  improvement,  according  to  the  material  on  hand. 

ABBREVIATIONS  AND  REVERENCES. 

The  few  abbreviations  used  (as  Maj.,  Col.,  lin.  ft.,  cub.  yds.,  etc.)  will  be  readily 
nndezstood.  The  leferencee  to  the  Annual  Reports  of  the  Chief  Engineers  are  printed 
with  the  year  (omitting  the  "  IS'')  in  heavy  face  type,  and  the  page  in  ordinary  type, 
thus :  "  '86, 1921.''  In  the  report  of  1877  the  plan  was  commenced  of  paging  each  an- 
nual report  oontinuouBly,TegaTdless  of  volumes,  and  therefore  the  numberof  the  volume 
is  ignored  in  the  referenoes  in  this  Index,  exoepting  where  it  is  necessary  to  refer  to 
»  report  prior  to  1877,  when  the  Tolnmes  an  indioated  by  the  Boman  nnmeralB,  i,  ii, 
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IMPROVEMENT  OF  RIVERS  AND  HARBORS. 


ABSEGOIV  WMEJRTf  H.  J.-~(Bee  Atlantic  Citt  Habbob,  N.  J.) 


AOATC  BAT,  lllllinf .— Impbovbmbnt  of. 

Approprialioiis. 

I8d6 t28,500,  »87,  1952. 

1888 15,000,  actof  Aoguat  11, 1888. 

ConiDerce. 

Necebsity  for  improvement,  '85,  1955-1958. 
Contracts. 

1887.  Steele  Bros.  <&  Co.,  for  500  linear  feet  of  breakwater  construction,  '87,  1953. 
EB||iii«ers. 
CaiEV  OF  Enginsrbs. 

Reports, '85,  296;  '87,255. 
Engineers  i?f  Charge. 
Maj.  C.  W.  Allen.    Report,  '85. 1954, 1955. 
Capt.  J.  B.  Qttinn,  1886-^—.    Report,  '87,  1951. 
Assistants. 
R.  Hunt.    Report,  '85,  1957. 
J.  P.  Parkfnson.    Report,  '85,  1954. 
Operations* 

1886-'87.  Preparations  for  breakwater  extension,  '87,  1952. 
Plans. 
By  Maj.  Allen,  1885,  for  the  construction  of  a  breakwater  in  Asate  Bay  1,200  feet 
in  length,  and  in  Burlington  Bay  1,100  feet  in  length,  with  tne  deepening  of  the 
areas  behind  the  breakwaters  by  dredging;  estimated  cost,  $430,000,  '85,  1956. 
PhTslcal  Gbaracteristics. 
Description  of  bays,  '85,  1964 ;  '87,  1951.    Direction  of  winds  from,  187:^-^83,  '85, 
1959. 
Projects. 
By  Capt.  Quinn,  1887,  for  the  construction  of  two  breakwaters  in  Agate  Bay,  re- 
spectlTely  1,000  and  900  feet  in  length,  and  extending  from  the  easterly  and 
westerlj  points  of  the  bay ;  the  opening  between  the  ends  of  the  breakwaters  to 
be  1,340  feet;  the  area  inclosed,  109  acres;  estimated  cost,  |:i{13,000,  '87,  1951. 
Surveys. 
Ordered  by  act  of  July  5, 1884.    Made  under  the  direction  of  MiO*  Allen,  1885,  '85, 

1955. 
Maps. 
'87,195^ 
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..  1193,000. 

1880 7,000,  •80^  191L 

1881/ 8, 000, '82, 9079. 

1882 19, 000, '82,  2130. 

1884 15,000,  ^84^  184a 

1886 15,000, '86^  1602. 

TotAl 160,000 

1888 5,000,actofAiigiutll,  1888. 

Commerce. 

Present  limited  area  of  harbor  inadequate  for  demands  of  oommeroe,  *81,  2079. 
Neglect  of  local  authorities  to  preaerre  improvements  made,  '82, 272, 2139, 2140. 
Improper  use  of  United  States  piers  by  local  interests,  '85,  1990 ;  '87,  2038. 
finirineers* 
Chief  of  Enoinesbs. 
Reports,  '80,  204;  '81,  275;  '82,  271;  '83,  280;  '84,  280;  '85.  303;  '86^  297;  '87, 

£noinbbr8  in  Charqk. 
Lieut.  Col.  H.  M.  Robert,  1875-^83.    Reports,  '80,  1910;  '81,  2077;  '82,  2077. 
Capt.  F.  A.  Hinmau,  1883.    Report,  '83,  1678. 

Lieut.  Col.  J.  W.  Barlow,  1684-'86.    Reporto,  '84,  1847 ;  '85,  1990 ;  '86^  1662. 
Capt.  W.  L.  Marshall,  1886,  '86,  290. 
Capt.  C.  £.  L.  B.  Daris,  1886-'—.    Reports,  '86^  1662 ;  '87, 2037. 

L.  T.  Schermerhom.    Report,  '80,  1911. 
C.  Crossman.    Report,  '80,  1910. 
Operationfi. 

lH79-'80.  4,795  cubic  yards  of  rock  removed  by  United  States  dzed^;  620  feet  of 
pile  pier  revetted ;  cost  of  rock  removal  by  dredge,  cost  of  pile  pier  revetment, 
'80,  1911.  1914. 

1880-^81.  10,980  cubic  yards  of  rock  removed  by  drilling  and  blasting  and  use  of 
United  States  dred;:e;  6,400  cubic  yards  of  rock  removed  to  adjacent  harbors 
for  pier-filling;  details  of  rock  removal,  '81,  276,  207V. 

1881-'82.  Two  cribs  built  with  timber  from  United  States  reservation  at  Sturgeon 
Bay,  '82, 2077. 

1882-'d3.  23,587  cubic  yards  sand  and  mud  and  4,820  cubic  yards  rock  removed  by 
hired  labor  and  use  of  United  States  dredge;  12  cribs  built  and  9  suuk  in  ex- 
tension of  piers:  timber  for  crib-baUding  used  from  United  States  reservation, 
and  rock  for  cvio-filling  from  excavation  of  interior  harbor ;  cost  of  crib  con- 
struction and  rock  removal,  '83,  280,  1680, 1689;  removal  of  1,198,644  feet  B. 
M.  timber  from  United  States  reservation  at  Sturgeon  Bay,  '83,  1679. 

1883-'84.    No  operations,  '84,  1847. 

1884-^85.    100  linear  feet  pier  extension ;  6,413  cubic  yards  rock  and  4,478  cubic 

yards  of  sand  removed  by  hired  labor  and  use  of  United  States  dredge;  450 

•  linear  feet  of  superstructure  built.    Cost  of  rock  removal  and  pier  conetruo- 

tion ;  saving  in  cost  of  work  by  use  of  timber  from  United  States  reservation, 

and  rock  for  crib-filling  from  harbor  excavation,  '85,  303,  1990, 1991. 

1885-'86.  Removal  of  20  cubic  yards  rock  from  inner  harbor  by  United  States 
dredge.    History  of  past  operations,  '86^  1662. 

1686-'d7.    No  operations  from  proviso  in  act  of  August  5, 1886,  that  wharfage  over 
the  United  States  piers  must  be  made  tree,  '87,  2038. 
Projects. 

The  original  project  of  1870,  bv  Mi^.  Houston,  proposed  the  formation,  by  pier 
extension  and  dredging,  of  an  outer  harbor  covering  the  mouth  of  Abnapee 
River;  estimated  cost,  i^0,000,  '71, 125:  '72,  118;  '7^  ii,  351. 

In  1873  the  project  was  modified  to  provide  zor  the  formation  of  a  small  harbor  at 
the  mouth  of  the  river,  which  might  be  subsequently  utilized  should  the  larger 
outer  harbor  ever  be  required.    Estimated  cost,  $100,000,  '73, 200 ;  '76,  ii,  351. 

In  1875  Maj.  Robert  proposed  the  extension  of  the  piers,  provided  for  under  the  proj- 
ect of  1873,  to  the  18-foot  curve  in  Lake  Michigan,  and  the  formation  of  an 
inner  harbor  100  feet  wide  and  12  feet  deep,  extending  from  the  highway  bridge 
to  the  mouth  of  the  river,  at  an  estimated  cost,  in  addition  to  the  project  of 
1873,  of  $95,000,  or  at  an  aggregate  cost  of  $175,060,  '76^  ii,  346-^9;  increased 
by  Board  of  Engineers,  '7^  ii,  346. 

In  1884  the  project  was  modifieid  by  increasing  the  width  of  entrance  to  the  piers 
to  200  feet, '85,1990. 


HIYERS  AND  HARBORS.  18 

AULBAMA  RITEB,  AI^A.— iMFBOTsmnri  or. 
(OontmHedfTom  Vol.  1,  p.  45.) 

A»proprialieH*> 

im^ 156,000,  '78,  81:  '79, 104. 

1880 25,000, '80,  1083. 

1881 20,000, '81,  1200. 

1882 20,000,  '83,  1009. 

1884 10,000, '85,  1307. 

1886 15,000, '86,1172. 

Total 145,000 

1888 20,000,  act  of  Avgast  11, 1886. 

Commeree. 

AdvantMes  arising  from  ImpioToment,  '80, 1085;  *81, 1203;  '83,  1010;  '85,  1306; 
'86v  1171. 

Chdbf  of  Rnoimxsbs. 
Reports,  '80, 137;  '81, 186;  '82,  182;  '83,  194;  '84, 203;  '85,  203;  '88,  201,  '87, 
170. 
ENOIKBBBS  117  Chaboe. 
M^i.  A.  M.  Damrell,  1876-1885.    Reports,  '80,  1083;  '81,  1200;  '82,  1278;  '83, 

1008'  '84,  1200. 
Capt.  k.  L.  Hoxie,  1885-'--.    Reports,  '85, 1306;  '86,  1171 ;  '87, 1288. 
Operationft. 
History  of  past  operations,  '80, 1083 ;  '82,  1281 ;  '83,  1010. 

1879-'80.  Completion  of  dam  across  '* Cat-off;"  3  chutes  closed  at  Haines'  Island : 
partial  olostire  of  cbntes  at  Erwin's  Bar,  Hobb's  Bar,  and  Yellow  Jack  Bar,  ana 
the  removal  of  490  snags  from  the  river,  '80,  1084. 
1880-'81.  Completion  of  improvement  at  followiDg  bars:  Gardner's  Island,  Cox's 

Bar,  Hadnot's  Bar,  Three  Cbntes,  and  bar  below  Cnt-off,  '81,  186,  1201. 
1881-'82.  Repair  of  dam  at  Cut-off  and  Hobb's  Island ;  completion  of  dam  at  Gard- 
ner's Island,  '82,  1279.    Summary  of  work  done,  '82,  1280. 
1882-'83.  Summary  of  work  done,  '83,  1009. 

1883-^84.  Operations  limited  to  removal  of  overhanging  trees  and  saags,  '84,  1201. 
1884-^85.  Removal  of  snags  and  logs,  '85,  1306. 
1865-'86.  Removal  of  snags  and  logs  and  closing  low- water  chute  by  bmsh  dam 

near  Gardner's  Ibland,  '86^  1171. 
1886-^87.  Removal  of  obstructions  between  moutha  of  the  Alabama  and  Tallapoosa 
rivers,  '87,  1288. 
Physical  Characteristics. 

General  widths  and  depths,  '82,  1279. 
Projects. 
By  Capt.  Damrell,  1876,  for  the  improvement  of  the  river  from  its  mouth,  50  miles 
above  Mobile,  to  Wetnmpka,  Ala.,  a  distance  of  323  miles :  by  the  removal 
of  logs  and  snags,  and  by  the  conslmction  of  wing-dams  and  jetties,  so  as  to 
give  a  channel  200  foot  wide  and  4  feet  deep  at  mean  low  water,  at  an  esti- 
mated <sost  of  1229,741,  '76,  i,  498,  507;  '85,  203. 
Sarwcys. 
Maps. 
From  month  to  Wetnmpka,  '84, 1202. 


AliAMCDA  CREEK,  CAI^.— Examinatiok  or. 

Enyineers. 

Chikv  or  EMonnDiBS. 
Report,  '84,  334. 

ENOOmB  IN  CSARGK. 

Lient.  Col.  G.  H.  MendelL    Report,  '84,  2207. 
Absibtant. 
Lient.  c!  F.  Palfrey.    Report,  '84,  2207. 
Plans. 

Col.  Mendell  did  not  oonslder  the  work  to  be  a  public  necessity,  '84,  2207. 
Sarveys. 
Ordered  by  act  of  August  2, 1882.    Made  under  direction  of  Col.  Mendell,  1882,  *84, 
2207« 


14  IKDEX  OF 

AliEXAinHKR  H AtfB0R,  Me.*-(0ee  Mlsaiasim  fhm  VftOM  Dbb  Ifoima 

HAPID0  TO  THK  MOUTH  OV  THE  IlUNOIQ  RlTXR.) 


AliUBOHEMT  RITEBt  PA.— iKntovximnr  or. 

(Continned  from:  Vol.  I,  p.  46.) 

Appr#priaCloiis« 

1879 $10,  we,  '79,  144. 

1880 20.000,  '80, 1767. 

1881 25,000,  »81,  1947. 

1882 15,000,  '82.  1934. 

1884 .35,000, '85,  1818. 


.QA^  5    nt.OOO, '86, 1545. 

^^^ I    37,500,* '86,  1646. 


Total 172,500 

^ooA  5   85.000,  act  ofAngiut  11, 1888. 

^***' I   35,000» 

Coomicrce. 

Statistics,  '80,  17&S,  1766, 1773;  '63^  1553.    Necessity  for  improreme&t  of  rhrar  at 
Pittsburgh,  '76^  ii,  149;  '80.  1767;  '84,  1702;  '86,  1545. 
Enffineera. 
Chirf  or  Enoinxers. 
Reports,  '80,  193,  195;  '81,  261;  '82, 256;  '83,  264;  '84,  262;  '85,  283;  '86^  2n; 
'87,  239. 
Emginrbr  in  Charob. 
Lieut.  Col.  W.  E.  Merrill,  1876-'—.    Reports,  '80, 1764, 1767 ;  '81, 1945 ;  '82,  1931 ; 
'83,  1550;  '84,  1702;  '85,  1818;  '86,  1544;  '87,  1810, 1811. 
Assistants 
T.  P.  Roberts.    Report,  '80, 1765 ;  1768. 
J.  B.  Dougherty,  '80, 1767. 

J.  v.  Hoag,  '81, 1945.    Reports,  '82,  1931 ;  '83. 1551. 
Iie8:iftlatfoii. 
Required  by  State  of  Pennsylvania  gtvinfi;  United  States  Jurisdiction  over  land  re- 
quired for  lock  and  dara  at  Pittsburgh,  '86^  274, 1545 ;  '87,  1812. 
Operations. 
History  of  the  past,  '80,  1765. 

1879-'80.  Construction  of  dams  at  Six-Mile  Island,  Nicholson's  Rapids,  and  Garri- 

son^s  Ripple.    Dredging  at  mouth  of  river  and  purchase  of  snag-boat,  '80. 1765. 

1880-'81.  Repairs  to  dams  at  Six-Mile  Island  and  Nicholson's  Rapids.    Removal 

of  snags  and  rocks,  '81,  1945. 
1881-^82.  Repairs  to  dams  at  Six-Mile  Island  and  Nicholson's  Rapids.    Removal 

of  rocks  and  snags,  '82,  1931. 
1882-'83.  Removal  of  301  snags  and  28,513  cubic  yards  rock,  '83, 1551. 
1883^84.  No  operations  for  lack  of  funds,  '84.  1702. 
1884-^85.  Repairs  to  dam  at  Nicholson's  Rapids.    Removal  of  70,649  cubic  yards  of 

rock,  3,555  cubic  yards  gravel,  and  848  snags,  '85,  1819. 
1885-'86.  No  operations  for  lack  of  funds,  '86.  1544. 

1886-'87.  Removal  of  rock  from  river  channel  and  preparation  for  constmction  of 
inclined  plane  at  Corydon  Dam,  '87. 1810. 
Physical  Characteristics. 

General  description,  '80.  1767, 1769.    Floods,  slope,  '80,  1769. 
Plans. 
By  Lieut.  Col.  Merrill,  1876,  fbr  the  improvement  of  the  river  at  Pittsburgh  by  the 
constmction  of  a  lock  and  dam  at  Garrison's  Ripple,  at  an  estimated  cost  of 
$153,000,  '76^  ii,  149 ;  '80,  1767;  '82. 1933.    Probability  that  further  oonsidera- 
tion  will  increase  estimate,  '86^  1545.    Estimated  cost,  f460,000,  '87,  1812. 
Private  and  Corporate  Work. 

Pipe  lines  laid  by  natural-gas  companies  across  the  bed  of  the  river,  '85,  1990. 
Projects. 
By  Lieut.  Col.  Merrill,  1879,  for  temporary  improvement  by  means  of  wing-dams 

and  removing  obstructions,  '79.  1371. 
By  Lieut.  Col.  Merrill,  1879,  for  the  temporary  improvement  of  the  river  by  remOTal 
of  rocks  from  channels  and  closing  low-water  efantes  behind  islands,  '79, 1371 ; 
•86.  273. 
Snrveys. 
1879.  By  T.  P.  Roberts,  from  French  Creek,  Pa.,  to  Olean,  N.  Y.,  '80.  1767. 

*  For  dam  at  Herr'B  Islands,  'M,  1540;  '87, 1812. 


BIYEBS  AKD  HABBORS.  15 

Chcbf  or  Encukkbrs. 

BepoTto,  '84,  177;  '87, 133. 
ENonncBRS  in  Charok. 
Capt.  J.  Meroar.    Report*,  '84,  1069;  '87,  992. 
Capt.  F.  A.  Hiaman.    Report,  '87,  991. 
Plans. 
Capt.  Meronr  did  not  oonsider  the  riyer  as  worthy  of  improvement  or  the  work  a 

pnblio  necessity,  '84, 1069. 
In  1886,  Capt.  Hinman  did  not  consider  the  stream  worthy  of  improvement,  '87, 
993. 

Examination  ordered  by  act  of  Angust  2,  1882,  Angnst  5^  1880.    Made  nnder  direc- 
tion of  Capt.  Meronr,  1801,  '84,  1060,  and  Capt.  Hinman,  1886,  '87,  991. 


AI.I1IOATOR  BlT£Bt  »•  €.-6uKysT  of. 

Commerce. 

Present  and  prospective,  '87, 1123. 
Engineers* 

Chief  of  Enoinskbs. 
Report,  '87,  139. 

ENGlNBiSR  IM  ChARGF. 

Capt.  W.  H.  Bixby.    Report,  '87,  1114, 1117. 
Assistant. 
R.  Whitford,  '87,  1118. 
Physical  Characteristics. 

Description,  '87,  1114. 
Piaas. 

By  Capt.  W.  R.  Bixby.  1H87,  for  improvement  of  Alligator  Rivsr  and  waters  con- 
necting Santee  River  and  BnlVs  Bay  by  excavation  of  a  6-foot  channel,  100  feet 
in  width ;  estimated  cost,  |183,240,  '87, 1118. 
Sarveys. 
Examination  and  snrvey  ordered  by  act  of  Angnst  5, 1886.    Made  1887  under  direc- 
tion of  Capt.  Bixby,  '87,  1117. 
Maps. 
'87, 1118. 


AliPENA  HABBOB,  THUNiDEB  BAT,  ITIICII.-lMPROVKVffNT  of. 

(Continned  from  Vol.  I,  p.  47.) 

Appropriations. 

1876 14,500, '77,  HI.  142,934. 

1882 15,000,^83,1853. 

Contracts. 

188i.  C.  8.  Barlser,  for  dredging,  at  20  cents  per  cubic  yard,  '83,  1853. 

Chikf  of  Ekoinbsrs. 

Reporto,  '80,  219 ,  '81,  297 ;  '82,  292;  '83,  301 ;  '84,  303 ;  '85,  3*37 ;  '86,  321 ;  '87, 
289. 
Ekoinibriis  in  Charob. 

Mf^.  F.  Harwood,  1878-1883.^  Reports,  '80,  203(;;  '81,  2244;  '82,  2329. 

Mi^.  F.  U.  '^ 


.  U.  Farqahar,  1883,  '83,  299. 
Col.  O.  M.  -^ 


Lient.  Col.  O.  M.  Poe,  1883-'—.    Reports,  '83,  1852;  '84,  2036;  '85,  2129;  '86, 
1125; '87,2249. 
Assistant. 
R.  Strohman.    Report,  '84,  2037. 


opc  rations* 
1879-'8 


l879-'82.  None,  '80,  2036;  '81,  2245;  '82,  2329. 
1882^83.  16,900  cubic  yards  dredged,  '83,  1852. 
1883-^84.  21,294  cable  yards  dredged,  '84,  2040. 


16  IMDKX  OF 

iXPElf A  HAKBOBt  THV1V9BK  BAT,  HICH.^U^ntinaed. 

OperatlOB»-Contiiiii6d. 

1884-W.  No  opentions,  '85, 2129. 

186&-?8S.  No  operstioiM,  '86, 18S5. 

1886-W.  No  op«r»tioiM ;  piojoot  oompletod  in  1884,  '87,  2249. 
Projects. 

By  M%|.  Harwood,  1881,  for  obtaining  a  ohaiuiel  14  feet  de«p  by  dredginn^,  at  an 
Mtimaled  oort  of  125,000,  '81, 2244 ;  '84, 2037 ;  project  completed  1884,  '87, 2249. 


AI^EA  RITfiR  AMD  BAT,  OREOOM— SuKvrr  or. 

(Continned  flnom  Vol.  I,  p.  48.) 

Enirineers. 

CHiKr  or  Enoikkeiub. 

Report,  '80,  242. 
Enoikksk  in  Charob. 

Lient.  Col.  G.  L.  GiUespie.    Report,  '80,  233S. 
Absistamt. 
R.  A.  Habersham.    Report,  '80,  2337. 
PhTstcal  Characteristics, 

'80,  2337. 
Projects. 
Lient.  Col.  Gillespie  in  1879  considered  the  harbor  as  not  worthy  of  improTeuent, 
'80,2336. 
Sarveys. 
1879.  By  R.  A.  Habersham,  '80,  2337. 


ALTAR  AH  A  RITER,  OA.— Impkotkmsmt  or. 

Appropriatioas. 

Iffil 15,000, '81, 1105. 

1882 15,000,  '82,  1177. 

1884 15,000,^84,  lll«. 

1886 •20,000, '86, 1108. 

Total 55,000 

1888 10,000.  act  of  Angnst  11,  1888. 

Statements  of  appropriations,  '87,  1178. 
Comaierce. 

Importance  of  the  improvement  to  commerce,  *86, 1107, 1109 ;  '87,  1177. 
Coatracts. 

1883.  R.  S.  Bnmett,  for  removing  rock,  at  |4.70  per  cnbio  yard,  and  constmction  of 
wing-dams,  '83, 929. 

1884.  £.  H.  Gaynor,  for  constmction  of  wing-dams,  '85, 1221. 
Eayineers* 

Chut  or  EvannnERs. 

Reports, '81, 175;  '82,  176;  '83,  181;  '84, 187;  '85,  187,  191;  '8^  186;  '87, 149. 
Enoinbbr  in  Chabok. 

Col.  Q.  A.  GilUnore,  1886-'—.  Reports.  '81, 1105,  1107;  '82,  1176;  '83, 926;  '84, 
1114;  '85,  1218,1234;  '88,  1105;  '87,  1176. 

AjBSISTAITFB 

W.  G.  Williamson.    Report, '81,  1109. 
Capt.  J.  C.  Post.    Report,  '83, 930. 
Capt.  T.  N.  Bailey.    Reports. '84.  1116;  '85,  1236. 
Lient.  O.  M.  Carter.    Reports,  '85,  1221 ;  '86,  1108. 
Operatioas. 
1881-'82.  Constmction  of  snag-boat, '82,  1176. 

1882-'83.  Examination  of  river  preparatory  to  active  ojierations,  *83,  927. 
1883>'84.  Removal  of  1,800  cubic  yards  rock  at  Town  and  Piney  BloflQi,  323  snags, 
and  185  leaning  trees,  '84,  1115. 

* $10,000 toi^  Applied  to  Doboy  Bar.  '87,  1178. 


BIVER8  Am)  HABBOBS.  17 

AI.TAMAHA  BITBBt  OA.-Oontinaed. 

Operation^— Continaed. 
1884  -'86.  Conatraction  of  traming-wall  ibr  improvement  of  Beurd's  Bloif  Bvt,  ze- 

luoral  of  aoags  and  protecting  caying  banlcs,  '85, 1218. 
188&-^.  Constraction  of  4  spur-Jetties  at  Beard's  Blnff  Bar,  '86^  1106. 
ld86-'87.  RemoyaJ  of  snags  and  toees  by  snag-boat  Toccoa,  '87,  1177. 
Pr#Je€ts. 
By  Col.  Gillmore,  1880,  for  the  formation  of  a  low-water  channel  80  feet  wide  and 
3  feet  deep,  from  its  confluence  to  Darien,  155  miles,  by  the  removal  of  rock, 
bars,  and  snag^  at  an  estimated  cost  of  |60,000,  '81, 1106;  '87, 1176. 
Sarreys. 
1880.  Examination  by  W.  G.  Williamson,  '81, 1107. 

1884.  Map  of  river, '84,  1116. 

1885.  Map  of  river  at  Beard's  Bluff, '85, 1233. 


AI«TO]f  HAJBBOIi»  Ilili.— (See  Mississippi  Rivxb  bxtwxsit  mouths  ov  Illi- 
nois Aia>  Ohio  Bivbbs.) 


AMBOT,  FROM  PERTH  AHD  SOUTH  TO  HAHf  8HIP-€HAlf- 
MEL,  BARITAlf  BAT-^urvbt  op. 

Enyineers. 

Chibf  or  Ekoimxxbs. 

Beport,'81,115. 
ENOiinsiBB  IK  Chabgs. 

Lieut.  CeL  N.  Michler.    Report,  '81,  717. 
Assist AKT 
A.  Doerflinger.    Beport,  '81,  718. 
Projects. 
By  Lieut.  Col.  Michler,  1880,  for  the  formation,  by  dredging,  of  a  channel  300  feet 
wide  and  21  feet  deep  at  mean  low  water,  between  deep  water  off  the  main  ship- 
channel  and  deep  water  west  of  Seguine  Point;  estimated  cost,  $126,500,  '81, 719. 
Surreys. 
By  A.  JDoerflinger,  '81,  718. 


AHEI^IA  RITER,  FJLA.— Examination  op. 

Enirineers. 

Chiep  op  Enginbbrs. 

Report, '85, 191. 
ENGiBnsBR  IN  Chabgs. 
Capt.  W.  T.  BoBsell.    Report,  '85, 1285. 
Plans. 
Reference  to  previous  examinations,  '85,  1284. 

In.  1884  Capt.  Rossell  did  not  consider  that  the  needs  of  commerce  required  the 
present  improrement  of  the  river,  '85,  1285. 
Ssirvejrs. 
Examination  ordered  by  act  of  July  5, 1884.    Made  under  direction  of  Capt.  Ros- 
sell, 1884,  '85,  1285. 


AHITE  RIVER,  liA.— Improybmbnt  op. 

(Continued  fh>m  Vol.  I,  p.  49.) 
Appropriations. 

1880 18,000, '80,  1157. 

1881 5,000, '81, 1260. 

1886 2,000,  '86,  1241. 

1888 5,000,  act  of  August  11,  1888. 
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Contracts* 

laao.  £.  GloMoock,  for  tfaa  ren»OT»l  of  olMtraetioM,  '81,  liS79 ;  luufttiafaetory  prog- 
ram of  contraol,  '8%  1103. 
Enirineera. 

CHisr  OF  BNOnOBBS. 
Reports,  *80,  143, 145;  '81,  192;  '82,  188;  '88,  906;  '84^  SIO;  '85,  915;  '88, 213; 
'87. 181. 
Enginkbbs  in  Chabqc. 
Maj.  C.  W.  Howell,  187S^*83.    Beporta,  '80, 1156,  1185;  '81,  1279;  '83,  1372. 
MaJ.  A.  Stiekney,  188»-'84.    Beporto,  '88,  1103,  '84,  1263. 
Capt.  T.  Tartle,  1884. 

Maj.  W.  H.  Hener,  1885-^—.    Reports,  '85,  1391,  '86^  1239;  '87,  1364. 
Absuttants. 
H.  8.  DonglaM.    Report,  '80,  1185. 
Capt.  D.  W.  Lockwood.    Report,  '83,  1164. 
H.  C.  CoUina.    Report,  '84,  1264. 
Operations, 
188I~'d2.  Obstmctiona  removed  from  6^  miles  of  river,  *8%  1372. 
1882-'83.  Obstractions  removed  from  36  miles  of  river,  '83, 1104. 
18B3-'84.  Operations  proeeonted  by  hired  labor;  8  miles  of  river  cleared  of  olMtrno- 
tioDs,  '84,  1264 ;  '85,  1392.    Advantage  of  work  done  by  hired  labor,  '85,  1392. 
ld84-'87.    No  operations,  '85,  1391;  '86^  &40;  '87,  1366. 
Frigate  aad  Corporate  ITork. 

State  of  Louisiana  has  expended  $75,000  in  clearing  river  of  obstrnctions,  '80, 1187. 
Projects* 
By  Mai.  Howell,  1879,  lor  the  irapioTeoieiit  of  the  river  ftom  Bayon  Manchao  to 
Lake  Maorepas,  to  a  low- water  depth  of  5  feet,  by  the  removal  of  snags  and  logs, 
at  an  estimated  cost  of  $23,760,  '80^  1157.    Improvement  not  considered  perma- 
nent, '80,  1157;  '83, 1105;  '84^  210. 
Plijrsical  €liaraeteristi€s. 

Description  of,  '80,  1186. 
Snrveys. 
By  H.  L.  Douglass,  '80, 1185. 


Alf€LOTE  HABBOBt  FliA.— Examinatiok  or. 

Cbjkf  or  ENonixxBS. 

Report,  '85,  199. 
Enoinxsr  IK  Charox. 

Capt.  W.  T.  Rossell.    Report, '84, 1280. 
Assistant. 

A.  W.  Barber.    Report,  '85,  1280. 
Plans. 
In  1884  Capt.  Rossell  did  not  consider  the  harbor  worthy  of  improvement,  '85^  1280. 

Examination  ordered  by  act  of  July  5,  1884.    Made  under  direction  of  Capt.  Ros- 
sell, 18^4,  '85,  1280. 


AlVDAIiUSIAy  Ilili. — (See  Biississippi  Rivsr  from   Saint   Paul  to   Des 

MoiNKS  Rapids.) 


AMDBOSCOOCIllir  lilT]SB-(At  and  below  BninswIckO  ME.— 

SURVKY  OF. 

Enirtneers. 

Chief  of  Enginxers. 

Reports,  '81,  77;  '82,  77;  '84,  73. 
Engineer  in  Charge. 

Col.  G.  Thorn.    Reports,  '82,  527;  '84,  473. 
Assistant. 

Lieut.  W.  T.  Rossell.    Report, '82,  528. 
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ANDROSCOeOilf  RITBR-KAt  mnA  tatow  BrUftWlck,)  ME.- 

Continaed. 

Plans. 

By  Col.  ThooDi  1881,  for  formation  of  dredged  ohaanel  »t  Bmnswfok,  150  feet 
wide  and  6^  feet  deep  at  low  water,  throngh  the  ahoaU  above  Foster  Island, 
with  bank  protection  and  closare  of  channel  north  of  Cow  Island;  no  informa- 
tion as  to  necessity  of  improvement  or  its  benefit  to  commerce ;  estimated 
cost,  $34,000,  '82,  588,  530.  In  1884  CoL  Thom  did  not  consider  the  river 
worthy  of  improvement  below  Brunswick,  '84, '473. 
Sarveys. 

OiAved  by  act  of  March  3,  1881.    Made  under  direction  of  Col.  Thom,  1^1,  '82, 
587. 

ETamimitfiwi  Mow  Brunawick,  *9%,  473. 


AMOUIIiliE  BITEBt  ARK.— (See  L'AiTCKnuv  Bnm.) 


Alt  If  APOI«18  HABBOB,  nUK^IxFROVKifxinr  ov. 

(Continued  ftom  Vol.  I,  p.  49.) 

Appropriations. 

1«) 15,000, '80,  634. 

1881 5,000, '81,874. 

Commerce. 

Benefit  to  commerce  fh>m  proposed  improvement  small,  '81,  874 ;  '82,  850 ;  '85, 
134. 
Coatracu* 

1886.  The  /Lmerican  Dredging  Company,  at  8  centn  per  cubic  yard,  '86,  877. 
Iftetf^Bmfle 

Strategic  value  of  Annapolis  Harbor,  '82,  850;  '85,  134. 
Enirineers. 
CuiKs  or  Bmoikxsrs. 
Reports,  '80, 10-2;  '81,  135, 150;  '82,  131;  '83,  136;  '84, 143;  '85,  134;  '86;,  134; 
'87,  98. 
Ekginbejk  in  CHARas. 
Lieut.  Col.  W.  P.  Craighill,  1876-'—.    Beports,  '80,  638;  '81,  871;  '82,  850;  '83, 
676;  '84^  900;  '85.  *6;  '86^  877;  '87,  863. 
Ajbsistant 
W.  R.  Hntton.    Report,  '81,  872. 
OpentioBft. 
Appropriations  withheld  nntil  fhrther  action  of  Congress,  *B^  851 ;  '85,  134. 
18c&-'86.  Dredging  shoals  within  the  harbor,  '88,  877. 
1886-'87.  Dredging  of  shoals  continued,  '87,  863. 
Plirslcal  Cliaracteristicft. 

General  description,  '81,  872. 
Project. 
By  Liient.  Col.  Craighill,  1880,  for  improvement  of  harbor  by  the  formation  of  a 
channel  throngh  the  bars  abreast  of  the  Naval  Academy,  by  dredging  150  feet 
wide  and  24  feet  deep  at  low  water;  estimated  cost,  t^,000,  '81,  872;  '86, 134. 
SwrFOFft. 
1886.  By  Mr.  W.  F.  Smith,  of  shoals  in  l^rbM,  '86^  134. 


APAIiA€HI€OIJL  BAT,  FliA.— iMPROTSMBirr  or, 

(Con tinned  from  Vol.  I,  p^  50.) 

Appropriations. 

18S»-^ $31,700 

1880 10,000,  '80,  1077. 

1881 ,.  10,000, '81,  1191. 
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APAJLACHICOIiA  BAT,  FI«A.— ContiiiiMd. 

A»propriati«aft— Continned. 

Itftfi 25.000,  'aa,  1967. 

1884 10.000,  '84,  1177. 

1886 12,000/86^1141. 

Total 98,700 

1888 20,000,  act  of  Angiist  11, 1888. 

Commerce. 

InereMe  of,  due  to  impioTementi  '82,  1267 ;  '84,  1176. 
Contracts. 

1880.  W.  A.  Alexander,  dredging,  at  46|  oents  per  cabio  yard,  '81.  1190. 

1881.  J.  Tbomlinaon,  dredging,  at  89i  oents  per  cnbic  yard,  '82,  1269;  '83^  980. 

1882.  J.  Magnire,  dredging,  at  22^  oente  per  cnbic  yard,  '83,  960. 
1885.  8.  N.  Kimball,  dredging,  at  29|  cents  per  cnbic  yard,  '85,  1269. 
18H6.  8.  N.  Kimball,  dredging,  at  39VV  o«nts  per  cnbic  yard,  '87,  1265. 

Enyiiieers. 

ChIKF  or  ENOINSBB8. 

Reports,  '80;  136;  '81,  183;  '82,  179;  '88,  189;  '84, 197;  *85, 194;  '86,  193;  '87, 
163. 
ENeiNncRa  in  Chargb. 
Capt.  A.  N.  Damrell,  1870-^84.    Eeporto,  '80, 1076;  '81, 1196;  '82, 1266;  •83, 986: 

'84,  1175. 
Capt.  W.  T.  RoaseU,  1884-^86.    Report,  '85,  1258. 
Lient.  W.  If .  Black,  1886-'87.    Report, '86^  1140. 
Capt.  R.  L.  Hozie,  1887-^—.    Report,  '87,  1265. 

ASSISTAMT. 

W.H.  Barber.    Report, '85, 1260. 
Opemtloiis. 

1881-'82.  51,943  cnbic  yards  material  dredged,  resulting  in  increasing  the  channel 

depth  from  2^  to  3  feet,  '82,  1267. 
188:^-'c53.  Formation  of  a  dredged  channel  75  feet  wide  and  9^  feet  deep,  '83,  980. 
lH83-'84.  2,290  cubic  yards  diidged,  resulting  in  a  channel  from  60  to  75  feet  wide 

and  9i  feet  deep,  '84,  1176. 
1884-'85.  27,000  cnbic  yards  removed  in  the  formation  of  dredged  channel  60  feet 

wide  and  9i  feet  deep,  '85,  1259. 
1885~'d6.  No  operations  &r  lack  of  funds, '88,  1144. 
18B6-'87.  4,607  cnbic  yards  dredged  at  Carrabelle  and  18,885  cubic  yards  at  Apa- 

lachicola  Bar,  '87,  1265. 
Projects. 
By  Capt.  A.  N.  Damrell,  1879,  for  the  formation,  by  dredging,  of  a  channel  100  feet 

wide  and  11  feet  deep  through  the  bar  in  the  bay  at  the  mouth  of  the  river;  ' 

estimated  cost,  $100,000,  '79,  823;  'SS,  1258;  '87,  1265. 
Not  considered  that  the  improvement  will  be  permanent  without  auxiliary  works, 

•80,  1077;  '86,  193;  '87,  1265. 
Sarvefft. 
Mapb. 
'86, 1142. 


APALACHICOIiA  BIVEB,  FJLA.—Imfroyxiiemt  or. 

(Continued  from  Vol.  I,  p.  56.) 
Appropriations. 

1874-79 $3:^,000, '74,  '80,  1076. 

1880 2,000/80,1075. 

1881 1,500, '81,  1190. 

1*382 2,000, '82,  1265. 

1884 1,000, '84,  1175. 

1886 1,000,'86^  1155. 

Total 40,500 

1888 2, 000,  act  of  August  11, 1888. 

Statement  of  appropriations,  '87, 1264. 
£ni:tiieers. 

CHDEr  or  EN6IKSKBS. 

Reports,  '80,  135;  '81,  182;  '82,  178;  '83,  189;  '84,  197;  '85,  198;  '86^  1153; 
'87,162 
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APAIiACHICOJLA  BIFEB,  FJLA.-<;ontinaed. 

E  affiiieers— Oontinned. 
£noinssbs  in  Charob. 
Capt.  A.  N.  DamreU,  187^74.    Reports,  '80,  1075;  '81,  1188;  'Sli  1964;  '88,  978; 

'84, 1174. 
Capt.  W.  T.  BosseU,  18d4-'86.    Report,  '85.  1275. 
LieaL  W.  M.  Black,  1886-^87.    Report,  '86, 1153. 
Capt.  R.  L.  Hoxie,  1887-'—.    Report,  '87,  1263. 

AB6ISTA19T. 

M.J.Maok,'8^1154. 
Operatiens. 

1879-'d0.  Canal  70  feet  wide  and  5  feet  deep,  oat  between  Apalaohioola  Riyer  and 
Moocaftin  Sloagh:  removal  of  rafb from  Styx  River, '80,  1076. 

188(^'81.  Removal  ^676  snags  and  overhanging  trees  and  2,233  cubio  yards  of 
dredged  material,  '81,  im 

1881-^82.  165  snags  and  overhanging  trees,  2  rafts  and  3,000  cubic  yards  of  dredged 
material  removed,  '82, 1265. 

1882-^83.  Removal  of  drift  fh>m  Moccasin  Sloagh,  '83,  979. 

1883-^84.  Widening  Moccasin  Sloagh  Canal  by  removal  of  240  oabic  yards  of  clay 
and  3,679  snags  and  overhanging  trees,  '84, 1175. 

1884-'85.  No  operations, '85, 1276. 

1885-^86.  .Removal  by  hired  labor  of  110  snags  and  logs  from  channel  above  Mocca- 
sin Slough,  *86^  1155;  completion  of  improvement  as  originally  projected,  '88, 
1154. 

1886-'87.  33  snags  and  141  leaning  trees  removed,  '87,  1264. 
Projects. 

By  Capt.  A.  N.  Damrell,  1874,  for  the  formation  of  a  channel  of  navigable  width 
and  6  feet  deep,  by  the  removal  of  sna^  and  overhanging  trees,  and  by  atiliz- 
ing  Styx  River  and  Moccasin  Slongh,  in  avoiding  the  worst  part  of  the  Apa- 
lachicola  River;  estimated  cost,  1^0,333,  '73,  698.  Project  accomplished  in  - 
1880  by  expenditure  of  $37,244.07,  '80,  1076.  In  addition  to  original  jprojeot, 
Chipola  Cut-off  opened  to  White's  Blnff,  '82,  1265.  Annual  appropriation  esti- 
mated for  the  preservation  of  improvement,  |2,000,  '85, 1276 ;  '86^  1154. 


AFPOIVATTOX  BITER,  V A.— Improvement  ov. 

(Continued  from  Vol.  I,  p.  51.) 
Appropriations. 

I&71-79 t260,000, '71-'79,  51. 

1880 20,000, '80,657. 

1881 20,000, '81,901. 

1882 35,000, '82,  901. 

1884 25,000,  '84,  913. 

1886 18,750, '86^959. 

Total 378,750 

1888 15,000,  act  of  August  11,  1888. 

Contrite  ts* 

1881.  8.  West,  dredging,  at  20  and  23  cents  per  cubic  yard,  '81,  902. 

1882.  G.  H.  Ferris,  dredging,  at  32  cents  per  cubic  vard,  '82,  901. 

1884«  B.  A.  Davis  for  piles,  G.  V.  Scott  &  Sons  for  lumber,  W.  F.  Gatling  for  brush 
and  poles,  '84,  914.    A.  F.  Hall,  dredging,  at  13i  cents  per  cubic  yara,  '85, 1029, 
1031. 
1886.  West  Point  Engine  and  Machine  Company,  for  boiler  of  tow-boat,  '87,  978. 
Engineers. 
Chief  or  Enoinbbbs. 
Beports,  '80,  106;  '81, 143;  '82,  139,  903;  '88, 143;  '84,  147;  '85,  155;  '86^  150; 
'87,  117. 
Enoinbbrs  in  Chabok. 
Lieut.  Col.  William  P.  Craighill,  187»-'84.    Reports^  '80,  655 ;  '81,  898 ;  '82,  898, 

907  *  '83.  687  *  '84  913. 
Capt  F.  A.  Hin'man,'  1884-^—.    Beports,  '85, 1029;  '86^  959;  '87,  978. 

Ca^  J.  W.  Cuyler.    Eeport,  '80^  667. 

H.  D.  Bird.    Report,  80,  659. 

Capt.  T.  Tnrtle.    Reports,  '82.  898,  907,  911 ;  '83,687. 

LUot.  C.  MoD.  Townsend.    Beports,  '83, 688 ;  '84,  914. 

H.J.Glelow.    Beport, '87,  981. 


22     •  IKDEX  OF 

AMPOMAVV^X  KITCB,  TA.-€oiitiii«6d. 

Operations. 

id79-'80.  Dredging  9,905  oabio  yards;  repair  and  coneirnotion  of  wing-dama  and 
dike,  "M,  667. 

1880-81.  Dredging,  oooatraotion  and  repair  of  wing-dame  in  progreee,  *81,  698. 

1881-'82.  DredginK  and  repairs  to  dikes,  *82,  898. 

1883-'83.  ImproYcd  condition  of  riy«r,  '83,  143,  687,  894.  Constmctlon  of  Jetties 
and  their  cost,  *83, 143,  688. 

1883-'84.  :^,727  cabio  yards  dredged ;  constr notion  and  repairs  of  dikes,  "84,  147, 
914.    ImproTed  condition  of  river,  '84,  913.    Cost  of  work,  '84,  915. 

1884-'85.  51,900  cnbio  yards  dredged  by  contract  from  Puddledock  Cut ;  eattenslon 
and  fepalT  of  dikes  by  hired  labor,  *85,  1029. 

1885^8a  70,1S4  cnbie  ya«ds  dredged  bv  contract  fh>m  Paddledock  Oat;  190  linear 
fset  pile  and  bmsh  reretmeats  bailt  by  hired  labor  '8^  968. 

1886-^87.  25,047  onbio  yards  dredged  from  channels;  repair  of  jetties,  dams,  and 
traiatift|t>wal)8j  348  Uaear  feet  revetment  built  at  Pnddledock  Cnt;  constrao- 
tion  of  training-wall  at  Bnshmore's  commenced,  '87,  979. 
PriTate  and  CoriH^rate  Work. 

OMistraett«&  of  a  dredge,  1884,  by  city  of  Petenbnrg,  Ya.,  '84,  914 ;  work  done  by 
city  of  Petersbnrg,  '88,  900. 
Projects. 

By  Board  of  Bngineers,  1870,  for  the  attainment  of  a  channel  with  a  depth  of  13 
Ibet  ttt  high  water,  and  a  width  as  ^reat  as  the  river  will  bear;  the  improve- 
ment to  Im  accomplished  by  regulating  works,  aided  by  dredging  when  the 
needs  of  commerce  require  a  more  rapid  improvement  of  the  channel  than  could 
be  obtained  by  the  regulating  works;  estimated  cost  $428,000,  '71,  73,  606: 
'88,155;  '87,  117. 

lu  1887  a  rerision  of  the  estimated  cost  for  the  completion  of  the  project  was 
933,810,  '87,  978,  986. 
Snrreja. 

1881-'82,  ander  dhmetlon  of  Lieut  Col.  W.  P.  CraighiU,  *88,  904. 


APPO^IUllVmriVK  creek,  dee..— examination  or. 
Eniflneers. 

CHIXr  or  ENOINBSB8. 

Beport,  '81,  129. 
Enoinsxb  in  Cbabos. 
Col.  J.  N.  Macomb.    Beport, '81,  826. 
'  Assistant. 

W.  8.  Edwards.    Report,  '81,  826. 
Plans. 
By  Col.  Macomb,  1880,  for  improvement  of  creek  by  dredging  from  Odessa  to  its 
mouth,  a  distance  of  9i  miles,  so  as  to  give  6  feet  dM»th  at  mean  low  water: 
estimated  cost,  171,382,  '81,  826. 
Bnrver. 
1880.  By  W.  S.  Edwards,  '81,  826. 


ABAlf SAS  PASS  AND  BAT,  TEX.-Impboyibmknt  or. 

(Continued  fh>m  Vol.  I,  p.  53.) 

Appropriatlans. 

1879 135,000 

1880 65,000, '80,  1247. 

1881 80, 009, '81,  1399. 

1882 100,000,  '82,  1471. 

1884 100,000,  '84,  1316. 

1886 101,250,  '86,  1333. 

Total 481,250 

1888 100, 000,  aot  of  August  11, 1888. 
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ABAMSAS  PAS8  AND  BAT,  TBX.-ContiDned. 

Contracts. 

1881.  F.  Bnmner,  for  brash,  at  $3.35  per  cord :  contract  completed  May,  1882,  '82, 

14fi9 :  C.  M.  Holdin.for  stone.  '82,  14<S9. 
18^.  A.  M.  Shannon  A,  Co.,  for  brash,  at  $2.60,  and  stone,  at  |5  per  cubic  yard, 

•83,1092. 
1884.  A.  M.  Shannon  A  Co.,  for  brush,  at  (2.60,  and  stone,  at  |4.40  per  cubic  yard, 
'85,1466.  1-  J       . 

EnglBeers* 
Chief  of  EKGlKKnts. 
Beports,  '80, 149;  '81,  902;  '82,  199;  '83,  204;  '84,  219;  '85,  229;  '86^  226;  '87, 

Board  of  ENonniwis. 

Convened  by  S.  O.  Ne.  63,  Chief  of  Engineers,  1879,  '80,  1254.    (See  Projects.) 
Enginbxrs  in  Charob. 

Major  S.  M.  Mansfield,  1880-'d6.    Benorts,  '80,  1245;  '81,  1368;  '82,  1469;  '83, 
1091 ;  '84, 1312 ;  '85^  1464 ;  '86y  1330. 

M%i.  O.  H.  Ernst,  1886-^—.  .Beport,  '87,  1431. 

AfWIBTANTB. 

T.  S.  SedRwick.    Beport,  '80, 1247. 
W.L.Webb.    Beport, '82,  1472. 
OperatlOBS. 
r879-'80.  Preliminary  work  in  progress,  '80, 1246. 

1880-'81.  Work  done  by  hired  labor  and  open  market  purchase:  constraotion  of 
ffioiB  Jetties  for  proteotion  of  Mustang  Island  and  the  south  channel  jetty,  '81, 

1861-^  Constrnctionof  jetties  by  hired  labor, '82, 1469;  sneeeesful  action  of  work 
done,  '82, 199, 1470, 1474. 

1882^83.  Extension  of  south  jetty,  by  contract,  1,200  linear  feet,  by  the  use  of 
15.476  cubic  yards  brush  and  3,474  tons  of  stone,  '83, 1092. 

188»-^.  Extension  of  Jetty,  by  contract,  to  length  of  3,900  linear  feet;  10,686 
cubic  yacds  brash  and  2,940  cubic  yards  stone  used ;  channel  10^  feet  deep  at 
mean  low  water  obUdned  OTor  the  bar,  '84,  219, 1314. 

1884-^85.  Extension  of  Jetty,  by  contract,  seaward,  and  raising  height  of  same  by 
application  of  23,017  cubic  yards  oi  brush  mattress  and  4,626  tons  of  stone ; 
building  superstructure,  by  hired  labor,  over  work  previously  completed ;  chan- 
nel 11  reet  at  mean  low  water  o'btained  over  the  bar,  '85, 1466. 

1885-^86.  By  hired  labor,  repairs  made  to  outer  end  of  south  Jetty,  and  trees  planted 
*  on  Saint  Joseph's  Islaiid»  '86^  1332. 

1886-'87.  Protective  works  in  progress,  '87,  1432. 
Phyrtcal  CliaraeterlsUcs. 

Described,  '80,  1254;  '81, 1360. 

Bate  of  movement' of  bar,  '87,  1431. 
Private  and  Corporate  Work. 

$10,000  subscribed  by  local  interests  in  1883  to  carry  on  the  work,  '84,  1313 :  '87, 
1432. 
Projects. 

By  Board  of  Engineers,  1879,  for  the  formation  and  maintenance  of  a  12-foot  chan- 
nel at  mean  low  water  over  the  bar,  by  the  extension  of  the  north  jetty  from 
the  end  of  Saint  Joseph's  Island  and  the  south  jettj^  from  the  end  of  Mustang 
Island,  and  the  construction  of  groins  in  conjunction  with  beach  protection 
for  the  head  of  Mustang  Island  to  and  beyond  Turtle  Cove ;  estimated  cost  of 
Jetti0Sy  groins,  etc..  1759,185.  The  improvement  of  the  interior  channel  from 
the  Pass  tip  to  Roekport  and  Corpus  Christi  to  be  by  dredging ;  estimated  cost  of 
(by  Mai.  Howell),  $441,537.75,  '80,  1247.  1254;  '81,  1363;  '85,  1465;  '86,  1330 
(Cols.  Tower  and  Newton  and  Lieut.  Col.  Gillmore) :  '80, 1271. 

In  1887,  the  work  designed  ahd  partially  executed  having  partially  failed  in  ob- 
taining the  desired  result  at  the  Pass,  MaJ.  Ernst  proposed  to  abandon  so 
much  of  the  south  jetty  as  curves  northward,  and  by  an  easy  change  in  direc- 
tion to  the  southward  to  lead  the  jetty  by  the  shorttot  line  to  deep  water ;  the 
north  Jetty  to  be  placed  parallel  to  the  outer  end  of  the  south  jetty.  For  the 
protection  of  Mustang  Island  it  was  proposed  to  riprap  its  fllopo  from  high- 
water  mark  to  bottom  of  the  channel.  The  works  proposed  were  expected  to 
secure  a  channel  at  least  20  feet  deep.  Cost  of  revised  project,  $2,052,543.72, 
'87,  1432. 
Barleys. 

Made,  '80,  1258,  1264;  '82,  1470;  '83,  1092;  '85,  1466. 

jfervey,  1898,  by  H.  C.  Bipley  and  W,  L.  Webb,  '82,  1470. 

Haps. 
'85, 1466. 
Loca^on  of  jett^e^,  '87, 1432. 
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ABCHSB'S  HOPE! RIVER,  TA.-Impbovxmxmt  or. 

(CoDtinaed  from  VoL  I,  p.  53.) 

Appropriations. 

1881 15.000, '81,  990, 

1884 5,000, '82,842. 

Commerce. 

Unimportant,  '85,  1034. 
Contracts. 

1882.  G.  W.  Ferris,  for  dredging,  at  37^  oents  per  oabio  yard,  '82,  1075. 

1883.  J.  Caler  &  Son,  dredging,  at  27^  cents  per  oabio  yard,  '83,  841. 
En^neers. 

Chdef  of  Engimiebrs. 
Reports,  '80,  125;  '81, 159;  '82,  155;  '83,  161;  '84,  105;  '89,  157;  '86i  152;  '87, 

Enginbbrs  in  Charge. 
Capt.  C.  B.  Phillips,  1880^81.    Report,  '80,  906. 
Capt.  J.  Morcar,  1881-'84.    Reports,  '81,  989  ;  '82,  1074 ;  '83,  841. 
Capt.  F.  A.  Uinman,  1884-'—.    Reports,  '84,  1031;  '85,  1034;  '86^  962;  '87,  977. 
AjssiSTAirrs 
J.  M.  Wolbrect.    Report,  '80,  907. 
G.  H.  Elliott    Report,  '82,  1075. 
Operations. 
i881-'82.  12,283  cnbic  yards  removed  by  dredging ;  no  material  advantage  to  com 

merce  resnltinff  from  work  done,  '82,  1075. 
1882-'83.  16,254  oabic  yards  removed  at  month  of  river  by  dredging;  limited  ex- 
tent of  work  renders  its  present  valne  to  commerce  small,  '83,  841. 
1883-'87.  No  operations,  '84,  1031;  '85,  1034;  '86^  962;  '87,  977. 
Piiysicai  Characteristics. 

Described,  '80,  906. 
Projects. 
By  Captain  Phillips.  1880,  for  the  formation  of  a  channel  by  dredging,  not  less  than 
50  feet  wide  and  6  feet  deep,  extending  from  the  month  to  Williamsbargh,  a  dis- 
tance of  5  miles,  at  an  estimated  cost  of  $19,400.70,  '80,  907;  '85,  157;  '87,  117. 
8  u  rvcys* 
By  J.  M.  Wolbieot>  '80,  907. 


ARKANSAS  RITER,  ARK. 

The  appropriations  for  this  river  have  been  for  the  following  subdivisions,  viz : 

Arkansas  Kiver,  removing  snags,  etc.,  1880-'86 9315,875 

Arkansas  River,  above  Fort  Smith,  1876-'86 153,000 

Arlcanaas  River,  atFortSmith,  1884-^86 18,000 

Arkansas  River,  at  Pine  Bluff,  1880-'86 131,500 

Arkansas  River,  from  Little  Rock  to  month,  1684 19,000 

Arkansas  River,  for  removing  obstrnctions,  1888 ^ 25, 000 

Arkansas  River,  Ark,  1888 150,000 


ARKANSAS   RITER,  ABOTE    FORT   SMITH,   ARK.-Impbovs. 

MBNT  OF. 


ApproiMTiations. 


(Continued  from  Vol.  I,  p.  53.) 


79 140,000 

1880 15,000,  '80,  1467. 

1881 - 24,000, '81  4610. 

1882 20,000, '82  4169. 

1886 54,000, '87,  1510. 

Total 153,000 

Engineers. 

Chief  of  Enginbebs. 
Reports,  '80,  168;  '81,  215;  '82,  213;  '83,  221;  '84,  229,  232;  '85,  245,  251;  '86^ 
244;  '87,205,1522. 


SITERS  AND  HABBORfi.  25 

4BKAMSAS  RIYEB,  ABOT£  FOBT  S9IITH,  AliK.-CoDtiiined. 

EaglBeers— Cootinaed. 
Board  of  Enginkbrs. 
ConToned  at  New  York  March,  1887,  to  conaider  the  imprDyement  of  the  Arkausas 

River.    Report,  '87,  1523,  1527. 
(Co*s.  Casey  and  Abbot,  Lieut.  Cols.  Comstock  and  McFarland.) 
Enginbkbs  in  Chabob. 
MaJ.  C.  R.  Sater,  1877''81.    Reports,  '80,  14(16;  '81,  1660. 
Capt.  T.  H.  Handbury,  1881-'8a.    Reports,  '81,  1508;  '82,  1576;  '83,  1168. 
Mi^.  M.  B.  Adanis,  188:S-'84.    ReporU,  '84,  1397,  1399,  1405. 
Capt.  H.  8.  Taber,  1884-'—.    Reports,  '85,  1561,  1611 ;  '86, 1391;  '87f  1510,  1519, 
1520. 
Operations*    (All  operations  by  hired  labor. ) 
1879-^80.  Repair  of  dike  at  Fort  Smith,  '80,  1467. 
1880-^81.  Constrnction  of  snag-boat,  '81,  1509. 
1881-'82.  Operations  of  snag-l>oat  between  mouth  of  Grand  River  and  Fort  Smith, 

'82,  1377.    Repairs  to^ike  at  Fort  Smith,  '82,  1578. 
1882-^83.  1,047  snags  and  trees  and  20  piles  of  drift  removed  between  month  of 

Grand  River  and  Fort  Smith,  '83,  1169. 
1883-^84.' 2,890  snags  and  trees  and  2  drift-piles  removed,  '84,  1399.    Survey  in  pro- 
gress between  Wichita  and  Fort  Gibson,  '84,  1405. 
1884-'85.  1,399  snags  aud  trees  removed,  '85,  1562.    Survey  above  Fort.  Gibson  in 

progress,  '85,  1611. 
1885-'86.  Survey  above  Fort  Gibson  completed,  '86^  1391. 

1886-'87.  Dike  construction  at  Dardauelle;  commeucemeut  of  operations  below 
Little  Rock  under  project  of  1886,  '87,  1512,  1519. 
Physleal  Characteristics. 
Erosion  of  river  bank  iu  front  of  Fort  Smith  and  bar  formation  at  Van  Buren, 
'84,  1397. 
Private  and  Corporate  l¥oriK. 
Construction  of  3  Jetties  by  the  Oil  and  Compress  Company  at  Fort  Smith,  '84, 
1397. 
Projects. 
By  Maj.  Suter,  1879,  for  au  improvement  between  Fort  Smith  and  Wichita  Bar  by 
removal  of  snags,  rock,  and  other  obstructions  between  the  above  limits;  esti- 
mated cost,  $100,000,  '79,  1081,  1088 ;  '81,  215. 
By  Capt.  Taber,  1885,  for  the  permanent  improvement  of  the  river  from  Little 
Rook  to  its  month,  contemplating  a  channel  at  least  200  feet  wide  and  6  feet 
deep  at  low  water,  I>y  the  contraction  and  regulation  of  the  channel ;  estimated 
oost,  12,538,544,  '85,  1603;  '87, 1524. 
SanreTS. 
1884.  Survey  from  Wichita,  Kans.,  to  B^ort  Gibson,  Ind.  T.,  '84,  232;  '85,  1611. 


ABKAHSAS  BITfiB—Removiai^  Snags  aad  WreclKS  item. 

A  ppropriatiOBS. 

1880.  For  removing  snags  and  wrecks  from 

Arkansas, Misflusippi,andMi88onririvers.  $200,000,  '80, 1404. 

1881 25,000,  '81,  1501. 

1882 35,000,  '82,  i:»74. 

1884 36,000, '84,228. 

1886 19,875, '86,  1373. 

Total 315,875 

1888. 25.000,  act  of  August  11,  1888. 

Commerce. 

Jnatidoatlon  of  improvement,  '84,  1391;  '86,  1374,  1390;  '87.  1508. 
EBi^iaeers. 
Chief  or  Ekginekbs. 
Reports,  '80, 162;  '81,  213;  '82,  211;  '83,  219;  '84,  227;  '85,  244 ;  '86,  238;  '87, 
204. 
'  Enginebbs  IK  Charge. 

Maj.  C.  B.  Suter,  1880-'81.    Report,  '80,  1401. 

Capt.  T.  H.  Handbury,  1881-'8:J.    Reports,  '81,  1499;  '82,  1571 ;  '83,  1165. 

Maj.  M.  B.  Adams,  1883-'84.    Report,  '84,  1390. 

Capt.  H.  S.  Taber,  1784-'—.    Reports,  '85,  1558;  '86,  1371;  '87,  1506. 
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ARKANSAS  BITER— Beaiovf  BIT  Bmrnign  «tt4  Wrecks  ftam-Cl^d. 

OperallOBS.    (Ail  operatioas  by  hired  labor.) 

1879-'d0.  500  miles  of  river  between  mouth  and  Trostee  Bend  worked  over;  i,238» 
enage  and  tree»  and  19  drift-piles  removed,  '80^  140S. 

18dO-'8L  2,:n7  snags  and  trees  and  44  drift-piles  removed  between  mouth  and  Web- 
beta's  Falls,  *81, 1500. 

Id61->'8si.  4,436  snags  and  trees  and  18  drift-piles  removed  between  month  and  F>Drt 
Smith,  '82,  1572. 

188:^-'83.  1,287  snags  and  12  drift-piles  removed  between  month  and  Fort  Smith 
'83,  1166. 

1883-'84.  664  snags  and  9  drift-piles  removed,  '84,  1390. 

1884-85.  15, 178  snags  and  trees  and  19  drift-piles  removed  between  mouth  and  Fort 
Gibson,  '85,  15^. 

188.V86.  Repair  of  snag-boat  Wichita,  '86, 1373. 

1886-^87.  1,3^  snags  removed,  '87,  1506. 
Sarweys. 

From  Little  Book  to  month,  '89, 1601. 


ARKANSAS  RITER,  AT  FORT  SIXIITH,  ARK.— iMPKOVUfKNT  or. 

Appropriations. 

1884 $5,000, '85,  1563. 

1886 13,000,  •87,.205. 

Bn^laeers. 

Chief  of  ENGunsBBS. 

Report,  '85,  245;  '87,  205. 
EvoiNnBfi  m  Chabgk. 
Mai.  M.  B.  Adams,  1884.    Report,  '84,  1397. 
Capt.  H.  8.  Taber,  1884-'—.    Reports,  '85,  1563 ;  '87,  1511, 1518. 
Assistant. 
F.D.Lewis, '85,  1564. 
Operat&OB9« 
History  of  previous  operations,  '85,  1563. 
1884-'85.  Extension  of  Jetty  previously  built  by  private  enterprise,  '85,  1564.    No 

further  work  required,  '85, 1563. 
1886-'87.  1,300  linear  feet  of  permeable  dike  oompleted,  '87,  1511. 
Physical  Characteristics. 

Erosion  of  river  bank  at  Fort  Smith,  '84,  1397. 
Projects. 
In  1878  Maj.  Snter  proposed,  for  the  Improvement  of  the  river  at  Fort  Smith,  a 
brush  and  stone  dike  1,100  feet  long,  extending  from  the  left  bank  and  near 
the  mouth  of  Potean  River ;  this  work  was  completed  in  1879  at  a  cost  of 
♦19,685,  '78,  658;  '79, 1082;  '85,  1563. 
In  1884  Maj.  Aaams  proposed  repairing  a  few  small  dikes  built  by  private  enter- 
prise, '84,  1397;  '85,  1563. 


▲BKAIV8AS  BITER  AT  PIIVE  BLIfFF,  ABK.— Impbovimbmt  ow. 

(Continued  from  Vol.  I,  p.  54.) 

Appropriations. 

18&)..:. 125, 000, '80,  1467. 

1881 23,000, '81,  1503. 

1882 20, 000, '82.  1576. 

1884 55,500, '84,  229. 

1886 8,000,  '86,  1376. 

Total 131,500 

Eni^ineers. 

Chief  of  Enginsebs. 
Beport8,'80,  168,  169;  '81,214;  '82,212;  '83,220;  '84,229,1394;  '85,245;  '86, 
238;  '87,205. 


BIVEBS  AND   HABBOBS.  27 

ABKAIir«A6  BITER  AT  PINE  BLIFFF,  ABK.-<^ontiiiiied. 

BM^neers— Continaed. 
Engineers  in  Charge. 
Maj.  C.  R.  Sator,  1879-^81.    Report,  '80,  1467, 1468. 
Capt.  T.  H.  Handbnry,  1881-'83.    Reports,  '81,  1502 ;  '88,  1575 ;  '83,  1168. 
Mf^.  M.  B.  Idams,  1883^84.    Report,  '84,  1393, 1395. 

Capt.  H.  8.  Taber,  1884-^--.    Reports,  '85,  1564.  1576;  '8€^  1376;  '87,  1511,  1515, 
1518. 
Assistants 
Capt.  T.  U.  Handbury.    Report.  '80,  (468. 
W.H.Byram.    Report, '81,  1504. 
£.  F.  Officer.    Report^  '85,  1571. 
T.  P.  Adams.    Report,  '85,  1580. 
Operations*    (All  operations  by  hired  labor.) 
1880-'81.  7,600  linear  feet  of  bank  revetted  in  front  of  city  and  at  Yell's  Bend ;  1,110 
linear  feet  of  wire  curtain  dike  placed  in  channel  2^  miles  above  city,  '81, 1502. 
Details  of  wotk  done,  '81, 1506. 
1881-'82.  3,000  linear  feet  of  bank  revetted  at  Yell's  Bend.    Details  and  cost  of 

work  done,  '82,  1576. 
1882-^83.  3,000  linear  feet  of  bank  reeraded,  2,400  feet  of  low-water  and  1,000  feet 

of.high- water  protection  placed,  u33,  1168. 
1883-'84..  No  operations  for  lack  of  funds,  '84,  1393.    Destruction  by  floods  of  all 

previous  works  of  improvement,  '84,  1396 ;  '85,  1565. 
1884-'85.  Construction  of  two  deflecting  dikes,  '85,  1567.    Dikes  described,  '85, 

1571,  1581 
1885-'86.  Construction  of  two  short  deflecting  hurdle  dikes  in  front  of  Pine  Bluff 

City,  '86,  1375. 
18a6-'87.  Extension  of  dike  Ko.  1,  '87,  1516.    Sucoessftd  results  attained,  '87, 1517. 
Physical  Characteristies. 
Danger  from  cat-off  at  Pine  Bluff;  '80, 1469.    Broskm  of  bank  in  vicinity  of,  '80, 
1469:  '84,  1395;  '85,  1665.    Formation  of  river  banks,  '84,  1395.    Effect  of 
fireshet  in  1884,  '85,  1565,  1567. 
Plans. 
By  Mai.  Adams,  1884,  after  £Ai1ure  of  previous  project,  to  protect  Pine  Bluff  City 
by  (1)  Ibrmatlon  of  eat-off  3  miles  from  the  city,  at  estimated  cost  of  $37,732 : 
(2)'  by  mattress  protection,  at  estimated  cost  of  $45,000 ;  (3)  by  pile  jetties  1,500 
feet  long,  at  estimated  cost  of  $55,000,  '84, 1396. 
Projects. 
By  M^j.  Suter,  1880,  for  the  improvement  of  the  river  in  the  vicinity  of  Pine  Bluff, 
by  the  protection  of  river  bank  from  erosion,  the  rectification  of  the  river  just 
above,  and  the  prevention  of  a  cut-off  across  the  peninsula  opposite  Pine  Bluff; 
estimated  cost,  $100,000,  '80, 1468, 1470.    Failure  of  project,  '84, 1395 ;  '85, 1565 : 
'87,  1515. 
In  1884,  to  protect  the  threatened  destruction  of  the  «ity  froal  two  deflecting  dikes 
of  piles,  brush,  and  sand  boxes  were  built;  the  upi>er  dike  1,520  feet  and  the 
lower  dike  251  feet  long :  the  works  were  entirely  successftil,  and  cost  about 
$49,000,  '85, 1567, 1571, 1581.    Successful  results  attained,  '87, 1517. 
Sarveys. 
Ordered  by  act  of  March  3,  1879,  '80, 169.    Made  under  direction  of  Mn^.  Suter 

1879,  '8a  1468. 
Maps. 
•81,"  1604;  '85,1570. 


ABKAH 8A8  BITEB,  FB09I  UTTI.S  JBOCK  TO  ITS  MOUTH.— 

SUBYBT  OF. 

Appropriations. 

U«4..:. $19,000,  '85,  1603. 

£B^Beers« 

Chief  of  Enqinebrs. 

Eeporto,  '85,  251;  '86^  244;  '87, 206. 
Enginksr  in  Charok. 

Capt.  H.  S.  Taber,  1884-^—.    Reports,  '85,  1601;  '86,  1389;  '87, 1628. 
Assistant. 

C.  £.  Taft.    Report,  '85,  1604. 
Operations. 
r884-'85.  Field  work  completed,  '85,  1601. 
1885-^86.  Progrees  on  mape,  '86,  1389. 
1886-W.  Completion  of  sarvey^  '87, 1529. 
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ARKANSAS  RIVBB,  FBOK  UTTLE  BOCM  TO  ITS  MOUTH- 

Continued. 

Physical  Charactertetfcs. 

Described,  '85, 1605. 
Plans. 

By  Capfc.  Taber,  188&y  for  the  iuipn>veinent  of  the  river  from  Little  Rook  to  the 
month,  so  as  to  obtain  a  channel  200  feet  wide  and  6  feet  deep  at  low  water, 
by  the  contraction  of  the  channel,  with  primary  and  secondary  hnidless:  esti- 
mated cost,  $2,538^544,  '85,  1603. 

(See  Projects,  Arkansas Biver,  Ark.) 
Sarveys. 

Fiom  Little  Bock  to  its  month,  '85, 1601;  '86, 1389. 


ABOOSTOOM  BIT£li«  ME.-S0BysT  of. 

(Continued  from  Vol.  I,  p.  54.) 
Engineers. 

CHIXV  of  EKGUniKBS. 

Beport,  '80,  72.    (Printed  in  House  Ex.  Doc.,  No.  84,  43d  Con^.,  Ist  ssss.) 


ABBOir  BOCK,  m[0.~SuBTEY  AT 
(See  Missouri  Biver  between  mouth  and  Sioux  Citt.) 


ABTHUB  KII.I.,  NEW  TOBK  AND  MEW  JEBSET. 

kct  of  August  11, : 
channel  near  the 
erly  of  the  same. 


The  act  of  August  11,  1888,  appropriated  $10,000  for  dredging  and  straightening  the 
channel  near  the  Staten  Island  Bridge,  and  removing  the  point  of  land  west- 


ASHLAIVD  HABBOBf  WIS.—Examination  and  survey  of. 

(Continued  from  Vol.  I,  p.  55.) 

A  aproprlatlons. 

1886 122,500, '86,  449. 

1888 60,000,  act  of  August  11, 1888. 

CemmeFce. 

Statistics,  '85,  2010.    Necessity  for  breakwater- protection  to  wharves  and  piers, 
'85,  2011. 
EngrineeFS. 
Chief  of  Enoikebrs. 

Beport,  '80,  206;  '85,  307;  '86,  301 ;  '87,  256, 1960. 
Board  of  Enginekbs. 
Constituted  by  S.  O.  No.  35,  to  report  upon  project  for  improvement  of  Ashland 

Harbor.    Beport,  '87,  1961. 
(MaJ.  Allen,  Capt.  Lock  wood,  and  Capt.  Marshall.) 
Engineers  in  Charob. 
Lieut.  Col.  Bobert,  '80,  1929. 

Lieut.  Col.  Barlow.  1884.    Beports,  '85,  2010,  2012;  '86,  1674. 
Capt.  C.  E.  L.  B.  Davis,  1887->--.    Beport,  '87,  1957. 
Assistants* 
L.  Y.  Schermerhom.    Beport,  '80,  1930. 
H.  N.  Babcock.    Beport,  '86,  1676. 
Physical  ChaFacteFistics. 
Described,  '80,  1930;  '86, 1677. 
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ASHI.AND  HARBOR,  WlS.-Continaed. 

Plans. 

By  Lieut.  Col.  Barlow,  1885,  for  the  construction  of  a  pile  and  slab  breakwater, 
about  8,000  feet  in  length,  located  about  2  miles  northeast  of  the  present  ore 
dock,  at  an  estimated  cost  of  $132,377,  and  the  removal,  by  dredging  to  a  depth 
of  12  feet,  the  shoal  in  front  of  Mneller  &  Ritchie's  wharl^  at  an  estimated  cost 
of  $10,000,  '85,  2013;  '86,  1075. 
Projects. 

By  the  Board  of  Engineers,  1887,  for  improvementof  AshlandH.irbor  by  preserva- 
tion of  Cheqnannagon  Point,  and  dredging  to  the  necessary  distance  in  front 
of  the  wharves  to  provide  for  vessels  drawing  1(5  feet  of  water ;  no  estimate 
of  cost  presented,  '87,  1966. 
Surveys. 
1885.  By  H.  N.  Baboock,  '86,  1676. 


ASHUST  RIYER,  S.  €.— Improvkmsnt  or. 

(Continued  from  Vol.  I,  p.  55.) 

Appropriations. 

1880 $1.000, '80,  933. 

1881 1,500,  '81.  1068. 

1884 2. 000, '84,  1098. 

1886 1,000, '86^  1082. 

Total 5,500 

List  of  appropriations,  '87, 1142. 
Contracts. 

1882.  Charleston  Dredgnng  Company,  for  dredging,  at  17  cents  per  cubic  yard,  '82, 

1140. 
1885.  Ross  &  Sanford,  dredging,  at  20  cents  per  cubic  yard,  86»  1082. 
Ea^iaeers. 
Chibf  or  Enqinebrs. 
Reports.  '80,  127;  '81,  170;  '82, 166;  83,  175;  '84,  182;  '85.  180;  '86^  179;  '87, 
142. 
EKaiNBBR  IK  Charge. 
Lieut.  Col.  Q.  A.  Gillmore,  1873-'—.    Reports,  '80, 932 ;  '81,  1067 ;  '82, 1138.;  '83, 
892;  '84,  1097;  '85.  1188;  '86.  1080;  '87.  1141. 
Assistants. 
Capt.  B.  D.  Greene.    Reports,  '81, 1068;  '82, 1140. 
Lieut.  F.  y.  Abbot.    Report,  '85,  1190. 
Operatloas. 
1881-'82.  No  previous  operations ;  13,558  cubic  yards  dredged,  opening  a  channel 
across  the  shoal  at  the  Wando  Phosphate  Works  100  feet  wide  and  11  feet  deep, 
'82.  1139. 
1882-^84.  No  operations  for  lack  of  funds,  .'83,  892;  '84.  1097. 
1884~'85.  No  operations  from  excessive  bids  made  for  dredging,  '85,  1189, 


1885-'86.  8,566  cubic  yards  dredged  from  shoal  near  Stono  Phosphate  Island  in  the 
formation  of  a  cnannel  210Teet  wide  and  11  feet  deep  at  mean  low  water,  '86, 
-1081. 

1886-'87.  No  operations;  available  funds  held  until  conditions  of  improved  channel 
requires  further  expenditure,  '87.  142,  1141. 
Projects. 

By  Lieut.  Col.  Gillmore,  1873,  for  the  formation  of  a  dredged  channel  11  feet  deep 
at  mean  low  water  across  shoals  of  Accabee  and  the  Wando  Phosphate  Works, 
at  an  estimated  cost  of  |5,000,  '73.  756;  '86.  179;  '87,  1141. 


ASH[TABiri.A  HARBOR,  OHIO— Improvemxmt  or. 

(Continued  from  Vol.  I,  p.  55.) 

Appropriatioas. 

laae-w t290. 710.86,  '79. 1702. 

1880 20.000.00,  '80.21(34. 

1881 20,000.00,  '81,2325. 
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ASHTABULA  HABBOB.  OfllO-Gantiiiaed. 

ApsropiiatiOMS— Continued. 

mSt 90.000.00,  »82,  2411. 

1884 22,500.00, '84,  2U7. 

1886 30,000.00, '86^  1872. 

Tolfti 403,210.86 

1888 25,000.00,  Mt  of  Angast  11, 1888. 

Contracts. 

1878.  K.  HoKenzie,  for  crib  construction,  '80,  2166. 
1»79.  Cleyeland,  Brown  A,  Co.,  for  iron,  *80, 2166. 

1879.  Hemmenway  A,  Hayea,  for  crib  construction,  '80^  2166;  contract  anualled  as 
to  principalB  and  continued  by  bondsmen,  '81,  2324. 

1880.  J.  Bamett,  for  iron ;  6.  W.  and  A.  T.  McKenaie,  for  materials  and  work ;  J. 
Caldwell,  for  materials  and  work ;  F.  Wilson,  for  iron ;  D.  B.  McCoy,  ibr  dredg- 


ing, at  20  cents  per  cubic  yard,  '81,  2324,  2327. 
3.  G.  ] "" 


1883.  Q.  B.  Rasher,  for  dredffing,  at  30  cents  per  cubic  yard,  '84,  2115. 

1884.  McKenzie  A  Barrett,  ror  dredging  and  pier  construction,  '85,  2244. 

1886.  L.  P.  &  J.  A.  Smith,  for  dredging  and  pier  construction,  '85,  2244. 

1887.  Carkin,  Stickney  A  Cram,  for  rook  removal  and  dredging,  '87, 2331. 
Engineers. 

Chief  of  Enginsebs. 
Reports,  '80,  227;  '81,  311;  '82,  306;  '83,  314;  '84,  318;  '85,  342;  '86|  337;  '87, 

ENaiNEBRS  IN  Charge. 
Lieut.  Col.  J.  H.  Wilson,  1878-'82.    Reports,  '80, 2156 ;  '81,  2322 ;  '82.  2409. 
Maj.  M.  B.  Adams,  1882-'83.    Report,  '83^  1917. 
Capt.  £.  Maguire,  1883-'85.    Report,  '84,  2113. 

M%j.  L.  C.  Overman,  1885-'—.    Reports,  '85,  2240 ;  '86.  1871 ;  '87.  2327. 
Operatioiis. 

History  of  past  operations  from  1826,  '80.  2155;  '83,  1920;  '84,  2118. 

1879-^80.  120  linear  feet  of  substructure  and  202  linear  feet  of  superstmeturelrailt ; 
extensive  repairs  to  west  and  minor  repairs  to  east  piers ;  7,989  cubic  yards 
dredged  from  shoal  at  entrance  to  harbor,  '80,  2162^  resulting  in  the  formation 
of  a  channel  depth  between  the  piers  of  from  14i  to  16  feet,  with  a  channel  of 
entrance  fh)m  15  to  17  feet  deep,  '80, 227. 

1880-'81.  East  and  west  piem  each  extended  200  linear  feet ;  4,433  enbio  yards  ma- 
terial dredged  from  bar  at  entrance  to  piers,  resulting  in  the  fbrmation  of  a 
channel  from  15  to  17  feet  deep,  '81,  2323,  2324. 

188W82.  West  pier  extended  403  feet  and  east  pier  121  feet;  5,447  cubic  yards  ma- 
terial removed  fh)m  channel  and  repairs  made  to  piers.  Advance  of  outer  bar 
proportionate  to  pier  extension,  '82,  2410. 

1882-^83.  7  crib  substructures  buUt  and  ready  to  place  in  position,  '83^  1918. 

1883-'84.  Extension  of  west  pier  shoreward  285  linear  feet;  2,968  cubic  yards 
dredged  from  channel ;  repair  of  east  pier  by  hired  labor,  '84,  2114. 

1884-^85.  Extension  of  west  pier  shoreward  282^  linear  feet ;  repairs  to  east  pier  and 
to  shore  protection  at  inner  end  of  west  pier;  17,173  cubic  yards  of  material 
dredged  from  the  channel  and  bank  in  rear  of  old  pier ;  a  channel  15^  feet 
deep  was  obtained  firom  deep  water  outside,  '85,  2240. 

1885-'86.  400  linear  feet  of  shore  end  of  west  pier  removed  and  380  linear  feet  of 
same  partially  revetted ;  slight  repairs  by  hired  labor  to  shore  protection,  '86, 
337, 1871. 

1886-'87.  8,483  cubic  yards  of  sand  dredged  from  bar  and  channel ;  rep^ur  of  old 
piers;  rock  removal  from  channel  commenced,  '87,  2328. 
Projects. 

By  Lieut.  Col.  J.  M.  Wilson,  1880,  for  the  further  extension  of  the  piers  te  the  16- 
foot  curve,  with  the  removal  of  1,100  linear  feet  of  old  west  pier,  revetting  the 
river  bank,  and  the  removal  by  dredging  of  20,000  cubic  yards  of  material,  at 
an  estimated  cost  of  |88,000,  '80,  21^.  In  1882  Lieut.  CoL  Wilson  estimates 
that  162,000  will  be  required,  in  addition  to  the  $60,000  appropriated  since  1H80, 
to  complete  the  work,  '82,  2410.  Lieut.  Col.  Wilson  does  not  deem  it  possible 
to  maintain  a  depth  at  entrance  to  pier  of  16  feet  without  continual  dredging, 
'82,2411.  F  F  8    l$» 

In  1883  Maj.  Adams  increases  the  foregoing  estimate  to  $91,800,  *83, 1918. 
In  1884  Maj.  Maguire  increases  previous  estimate  to  $102,750,  *84,  2117;  '85,  342. 
Surveys. 
Maps. 
'81,2324;  '84,2116. 
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A88ATE4^^IE  l|4Yf  |ICII#<-<See  Chznootbaqox  Bat  to  Dblawabs  Bat.) 

I 

ATCHAFAIjATA  BITEB,  IjA*— Examination  and  surtst  or. 

(Continaed  from  YoL  I,  p.  57.) 

CoHtmeree. 

Tribatsry  to  Ihe  improYement,  '89,  143S,  1434,  1439. 
En^neers* 
Chibf  ov  Emoinssbs. 

Beporto,  '80,  146;  '81, 197;  '62, 193;  '84,  216;  '85, 226. 
Enoinksrs  in  Charge. 

MaJ.  0.  W.  Howell,  188»-'82.    Report,  '82,  1394. 

Mij.  H.  Stickney,  188»-^.    Reports,  '82,  1393;  '84,  128&. 

Capt.  T.  Turtle,  18».    Report,  ^5,  14.36. 

Mi^.  W.  H.  Heaer,  1866-'—.    Report,  '85, 1432 

AfiSISTANT 

Lieat.  o!  T.  Crosby.    Report,  '85«  1430. 
Pfcrslcal  Characterisaes. 

Described,  '82, 1395. 
Frfvate  and  Corporate  Wortc. 

The  river  formerly  cleared  of  logs  by  State  of  Louisiana,  '82,  1396. 
Projects. 

In  1882  Mij.  Stickney  considered  that  the  improvement  of  the  Atchafalaya  River 
is  so  intimately  connected  with  the  Mississippi  that  no  recommendations  can 
be  made  nittil  the  Mississippi  River  Commission  shall  have  taken  action,  '82, 
1410.  To  form  a  channel  through  the  shoal  areas  at  its  month  in  the  Gulf  of 
Mexico  would  be  expensive  and  for  the  ben^t  of  comparaiiyely  little  com- 
merce; the  locality  not  yet  considered  worthy  of  improvement,  nor  the  work  a 
pablic  necessity,  '84,  1285. 

In  1884  Capt.  Tnrtle  considered  the  river  worthy  of  improvement  and  submits  an 
estimate  of  |20,000  for  provisional  work,  '85,  1433. 

In  1885  Maj.  Heuer  considered  that  no  plan  of  improvement  was  worth  consider- 
ing until  the  Mississippi  River  Commission  shall  have  taken  action,  '85,  1435. 
Sarvers. 

1880.  Under  direction  of  MaJ.  Howell,  £rom  Berwick's  Bay  to  month  of  Bed  River, 
'82,  1394. 

1885.  By  Capt.  Turtle,  from  Berwick's  Bay  to  Red  River,  '85,  1432. 


ATCHISOIIf  K  Alls.— (See  Missoubi  Rivxb  bbtwxsn  mouth  and  Sioux  Citt.) 


ATI.AMTI€  CITY  HABBOR,  H.  J.-Survst  or. 


Appropriations. 

1886 $5,000, '87,  814. 


Cojopmence. 

Necessity  for  harbor  of  refuge  on  the  New  Jersey  coast,  '81,  831 ;  '85,  862;  '87, 816. 
Engineers* 
Chuet  qv  Enoinbkbs. 

Reports,  '80,  98;  '81,  129;  '85, 127;  '87,  85. 
Board  or  Enginebbs. 

Constituted  by  S.  O.,  No.  141,  Chief  of  Engineers,  1886,  to  examine  and  report 
upon  a  harbor  ot*  refuge  at  Atlantic  City.    Report,  '87,  815. 

(Lieut.  Cols.  Comstock,  Robert,  and  McFarland.)  '^ 

Enoinbbrs  in  Charob. 

Capt.  W.  Ludlow.    Report,  '81,  831. 

Maj.  W.  H.  Heuer.    Report,  '85,  862. 

Lieut  Col.  H.  M.  Robert,  1886-'—.    Report,  '87,  814. 
A  JMiiyp  A  TJ^^ 

G.  Daube'ney.    Report,  '81,  832. 
L.  dfAoria.    Report, '87,  819. 
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ATI^ABTTIC  €ITT  HARBaB,  If .  J.-GontliiiMd. 

Physical  CliamcterisUcs. 

Deaoribed  at  Abeecom  Iinet,  '81'  831 :  '85,  863;  '87,  817. 

Tidal  and  oorrent  obaenrations,  '81,  833;  '87,  815,  819. 
Plans. 

By  MiJ.  Heaer,  1884,  for  an  improved  entrance  to  the  deep  water  inside  of  Abee- 
oom  Inlet  by  means  of  a  son th  Jetty,  starting  from  the  beaoh  below  the  light- 
hoose,  and  a  north  Jetty  fh>m  Brigantine  Beach,  converging  to  a  width  of  en- 
trance of  about  one- fourth  of  a  mile  in  water  18  feet  deep ;  estimated  cost  of 
Jetties,  $960,000;  the  work  not  considered  a  public  neoeesilv,  '89,  8eS^-^64. 

By  Board  of  Engineers,  1887,  for  the  formation  of  a  harbor  of^refnge  in  the  inner 
harbor  by  tne  construotion  of  a  channel  of  entrance  across  the  outer  bar,  hay- 
ing a  low-water  depth  of  20  feet ;  the  channel  to  be  attained  by  the  constrnc- 
tion  of  two  oonverglng  jetties  of  random  stone,  with  a  superstructure  of  con- 
crete above  the  pUme  of  low  water;  estimated  cost  of  Jetties,  $3,000,000.  If 
the  entire  amount  of  material  to  be  removed  firom  channel  between  the  Jetties 
should  require  to  be  dredged,  the  cost  of  the  improvement  would  be  inoreaaed 
by  $600,000, '87,817,818. 
Sarweys. 

Ordered  by  act  of  March  3, 1879,  '80l  97.  Made  under  direction  of  Capt.  Ludlow, 
1880,  '&1,  831. 

Ordered  by  act  of  August  &  1886.  Made  under  direction  of  a  Board  of  Enisineert, 
1876,  '87,  815. 

Maps. 
'87,  818. 


AVGIIXA  ABTD  WAGIS8A  RITEBS,  FI^.— ExAMiNATioif  of. 

Commerce. 

None  to  be  benefited  by  improvement,  '80,  130S. 
Envlneenu 

CHIXV  or  £|fQINXKB8. 

Reports,  '80, 141;  '81,  189;  '82,  185. 
Enoimseb  ur  Chabgb. 

.    Capt.  A.  N.  DamreU,  1880.    Report,  '82,  1302. 
Assistant. 
P.  Robinson.    Report.  '82,  1303. 
Physical  Characteristics. 

Natural  bridge  across  river,  '82|  1302. 
Plaas. 
In  1881  Capt.  DamreU  considered  that  the  removal  of  obstructing  logs  could  be 
accomplished  for  $500  if  done  in  connection  with  the  improvement  of  the  An- 
ciUa  River,  '82, 1303. 
Surveys. 
Ordered  by  act  of  June  14, 1880.    ICade  under  direction  of  Capt.  DamreU,  '82, 1302. 


AV  SABLE  BITEB  AlVD  HABBOB,  mCH.— Improvbmibot  or. 

(Continued  ftom  Vol.  I,  p.  58.) 
Appropriations. 

1867-78 $95,970, '79,169,1657. 

1880 7, 000, '80,  2039. 

1881 6,000, '81,2247. 

1882 5,000, '82,  2331. 

Total 113,970 

Statement  of  previous  appropriations,  '80,  2039. 
Contracts. 

1879.  J.  R.  Worden,  for  construction  of  revetments,  '80,  2037,  2039. 

1H80.  C.  Southerland,  for  pile  and  slab  revetment,  '81,  2245. 

1881.  Carkin,  Stickney  A,  Crane,  for  dredging,  at  26  cents  per  cubic  yard,  '81,  2247. 
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AV  SABLB  BITEB  AND  HABBOB,  Mi€H.— Continued. 

Cnirineers. 

*  Chief  of  KNonncKRe. 

BeportB,  '80,  220;  '83,  208  j  '82,  292 ;  '83,  302  ;  '84,  304 ;  '85,  327  ;  '86,  321 ;  '87, 

Engineerb  in  Charge. 
Maj.  F.  Harwood,  187(5-^83.    Reportfl,  '80,  2037 ;  '81,  2245 ;  '82,  2330. 
Maj.  F.  N.  Farqnhar,  1883,  '83,  1835. 

Lient.  Col.  O.  M.  Poe,  1883-'—.     Reports,  '83,  1854 ;  '84,  2040 ;  '85,  2130,  2132 ; 
'86,1825;  '87,2250. 
Assistant. 
B.  H.  Mnehle.    Beport,  '83,  1857. 
Operations. 
History  of  past  operations,  '85,^2132. 

1879-'d0.  Construction  of  revetment  alonj;  uortlieast  bank  of  river,  *80,  2038.. 
1880-'81.  Bevetment  from  the  Oscoda  Bridge  to  United  States  piers  completed, 
'81,  2245.    Constrnction  by  hired  labor  of  training- wall  across  bar  at  entrance 
to  mouth  of  harbor,  '81,  2246. 
1881-82.  Extension  of  south  pier  by  hired  labor  and  dredging  by  contract  of 

3,000  cubic  yards  of  sand  from  bar  at  month  of  harbor,  '82,  2330. 
1882-^83.  Slight  repairs  by  hired  labor,  '83,  1854. 
188a-'87.  No  operations,  '84,  2040 ;  '85,  227;  '86,  322;  '87,  2250. 
Projects* 
By  M%J.  Baynolds,  1886,  for  the  extension  of  the  piers  to  12-foot  curve  and  dredg- 
ing for  the  formation  of  a  channel  to  that  depth ;  estimated  cost,  $114,754,  '66, 
iv,77;  '85,2132. 
Modified  in  1867  by  Col.  Cram,  to  provide  a  channel  10  feet  deep,  in  place  of  12 ; 
estimated  cost,  (82,893,  '67,  147 ;  '85,  2133.    After  the  espeuditure  of  appro- 
priations aggregating  $95,970,  Maj.  Harwood,  in  1879,  proposed  at  an  estimated 
cost  of  $35,000  for  the  completion  of  the  improvement,  the  formation  of  a  chan- 
nel 10  feet  deep  and  100  feet  wide,  extending  from  deep  water  in  the  lake  to 
the  State  Street  Bridge  in  An  Sable  (S.  Ex.  Doc.  79,  45th  Cong.,  3d  sess.),  '79, 
1657.    Estimated  in  1883  by  Maj.  Farqnhar,  $  52,121,  '83,  1857. 
In  1885  Lient.  Col.  Poe  considered  that  the  formation  of  tbe  bar  at  entrance  to  the 
harbor  precluded  its  improvement  at  a  cost  commensurate  with  the  advantages 
to  be  gained,  '85,  2130;  '86,  322.     Expenditures  have  resulted  in  a  depth  of  4 
feet  on  the  bar  and  8  feet  in  the  channel  from  bar  to  Oscoda  Bridge,  '85,  2137. 
Surveys. 
Under  direction  of  Maj.  Harwood,  1882,  '82,  2330. 
Under  direction  of  Maj.  Farqnhar,  1883,  '83,  1854. 
Maps. 
'82,  2330 ;  '83,  1856. 


AVX  BECS  S€I£S,  lOLICII.— (See  Fkankford  HarboB;  Mich.) 


BACK    BAT   AT    HANDSBOROUOH,    MISS.— (See   Hakdbborouoh, 

Miss.) 


BAKfiB'S   AND    SHOALlTATEEe   BA¥S,    WASH. —  Canal   be- 
tween—Survey  FOR. 

(Continued  from  Vol.  I,  p.  513.) 
Commeree. 

Necessities  of  commerce,  '87,  2727.    . 
Engineers. 

Chief  of  £kqineers. 

Beport, '81,  332;  '82,  324. 
Engineer  in  Charge. 

Capt.  C.  F.  Powell.    Report,  '82,  2724. 

AooTAT'ANT 

H.  A.  Habersham,  '82,  S7S5. 
1443  EN 3 
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BAKEB'S  AND  SHOALWATfiR  BA¥S,  WASH.-ContinnecL 

Physical  Characteristics. 

Description  of  Baker's  and  Shoal  water  Bays,  '82,  2724. 
Plans. 
By  Capt.  Powell,  1881,  for  a  water  comninnication  via  Johnson's  and  Holman's 
lakes  and  Tarlet  81ougb,  in  which  the  canal  part  is  to  be  40  feet  wide  at  bot- 
tom; estimated  cost,  $512,520,  '82,  2725,  2727. 
Sarvrjrs. 
Previous  surveys,  '82,  2725. 

Ordered  by  act  of  March  3,  1881.    Made,  1881,  under  direction  of  Capt.  Powell, 
'82,  2724. 


BALDWIN  RITSB,  N.  ¥•— Examination  of. 

EnKTiiicers. 

CuiKF  OF  Engineers. 

Report, '85,  114. 
Engineer  in  Charge. 
Maj.  G.  L.  GilleHpie.     Report,  '85,  781. 
Physical  Characteristics. 

Locality  described, '85,  7bl. 
Plans. 
In  1884  Maj.  Qillespie  considereuthat  the  desired  improvement  would  cost  |^K),000, 
but  that  there  was  no  present  or  prospective  commerce  to  justify  the  expendi- 
ture, '85,  789. 
Sarveys. 
Examination  ordered  by  act  of  July  5,  1884.    Made  uuder  direction  of  M^].  Gil- 
lespie, '85,  789. 


BAliTIMORE  HARBORf  MD.— Improvehsnt  or. 

(Continued  from  Vol.  I,  p.  60.) 

A  ppropriations. 

18;«>-'79 ♦i,171,8:«) 

m-^ 100,000,  '80,626. 

1881 150,000,  '81,  863. 

1382 450,000,  '82,844. 

1884 250,000,  '84,895. 

1886 150,000, '86,- 874. 

Total  2,271,830 

1888 300,000,  act  of  August  11, 1888. 

Contracts. 

IHrO.  G.  C.  Fobes  &  Co.,  dredging,  at  18^  cents  per  cubic  yard,  '80,  626. 

1881.  American  Dredging  Company,  dredging,  at  lOf  cents  per  cubio  yard,  '81,  864. 

1882.  Morris  &>  Cnmiugs  Dredging  Company,  at  16  cents  per  cubic  yard,  for  removal 
of  2,500,000  cubic  yards  J  Thomas  Potter,  500,000  cubic  yards,  at  13^  cents  per 
cubic  yard,  '83,  671. 

1884.  Completion  of  contracts  with  American  Dredging  Company,  Morris  &.  Cnm- 
ines  Dredging  Company,  and  Thomas  Potter,  by  aggregate  removal  of  4,847,983 
ciTbio  yards,  '84,  895. 
1884.  American  Dredging  Company,  for  removal  of  l.-^iOO^OOO  cubic  yards,  at  15  cents 

per  cubic  yard;  completed  June  30,  188.5,  '85,  918. 
1886.  American  Dredging  Company,  for  dredging,  at  13  cents  per  cubic  yard,  '87, 
861. 
Engineers. 
Chief  of  Engineers. 
Reports, '80,  101;  '81,  134:  '82,  131:  '83,  135;  '84,  142;  '85,  137;  '86,  13:5;  '87, 
97,101. 
Engineer  in  Charge. 
Col.  W.  P.  Craighill,   1870-'—.     Reports,  '80,  625;  '81,  860;  '82,  843;  '83,  669; 
•84,  894;  '85,  917;  '86,  874;  '87,  860,  880. 
Assistant. 
W.H.  Button, '85,  918. 
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BALTlMOBfi  HABBOBt  MB.-Continoed. 

Aq  act  to  protect  the  '<Craighill  Chanael/'  '61,  8o3.    Protection  of  aids  to  naviga- 
tioD,  '82,  844. 
Operations. 

1879-'80.  4ai,000  cabic  yards  dredged,  '80,  625. 

1880-'8l.  181,930  cubic  yards  dredged,  '81,  860. 

1881-'82.  709,725  cubic  yards  dredged,  '82,  843. 

1889-'83.  2,554,861  cubic  yards  dredged,  '84.  895. 

1883-'84.  1,583,397  cubic  yards  dredged,  '84,  895. 

1884-^85.  1,715,247  cubic  yards  dredged,  '85,  918. 

1885-'86.  No  operations  from  lack  of  funds,  '86,  874. 

1886-W.  1,111,317  cubic  yards  dredged,  '87,  860. 
Private  and  Corporate  l¥oriK. 

The  city  of  Baltimore  and  State  of  Maryland  have  contributed  up  to  1885  $584,000 
towards  the  improvement,  '85,  138. 
Projects, 

From  1836  to  1838,  inclusive,  $55,000  was  appropriated  for  Baltimore  Harbor,  '66, 
ui,36. 

In  1852  the  project  originated  for  improving  the  channels  at  approach  from  deep 
water  in  Chesapeake  Bay,  and  was  inaugurated  under  the  Joint  acttoo  of  the 
Government  and  State  of  Maryland  in  the  improvement  of  the  Brewerton 
Channel  to  a  width  of  150  feet  au^  a  depth  of  22  feet,  '67,  420;  '70,  418;  '74, 
ii,  19:  '79, 492. 

In  1866  MaJ.  Craighill  proposed  an  alteration  in  the  direction  of  a  part  of  the  chan- 
nel, with  a  widening  of  the  channels  to  200  feet,  '66,  iv,  233, 234;  '67,  42,417, 
420,422. 

In  1872  the  project  was  revised  to  provide  for  channels  24  feet  deep  at  mean  low 
water,  and  from  250  to  ^  feet  wide,  '72,  67 ;  '73,  761 ;  '74,  221. 

In  1881  Lieut.  Col.  CraighiU  proposed  the  deepening  of  the  ckannols  to  27  foet  at 
mean  low  water,  together  with  the  formatioa  of  a  cut-off  betweon  the  lower 
part  of  the  Brewerton  and  the  upper  part  of  th  ^  Craurhill  channels,  '81,  801. 
This  work  was  practically  accomplished  in  1886,  '86,  874. 

The  total  amount  appropriated  from  1852  to  1886,  inclusive,  was  $2,216,830. 

In  1887  Col.  Craighiu  proposed  the  widening  of  the  channels  to  600  feet,  at  an  esti- 
mated cost  of  $1,300,000,  '87,  860,831. 
Sanreirs. 

1881.  By  J.  L.  Seager,  '81,  862. 

1885.  Survey  of  channels, '86,  874. 

1886.  Survey  of  channel  with  a  view  of  widening  it  to  600  feet  ordered  by  act  of 
August  5, 1886.    Made  under  direction  of  Col.  Craighill,  '87,  880. 


BAIVOOB  HABBOB  AMD  PENOBSCOT  BITEB,  IVIE.-lMrRovu- 

MENT  or. 

(See  also  Pknobscot  River.) 
Appropriations. 

1H84 $20, 000, '85,  465. 

1886 15, 000, '87,  442. 

1888 50, 000,  act  of  August  11, 1888. 

Commerce* 

Commercial  necessity  for  increased  harbor  facilities,  '84,  477. 
Coatracts. 
18<:j5.  Moore  &.  Wright,  dredging,  at  36  cents  per  cubic  yard,  '86,  531. 
1887.  Moore  &  Wright,  dreuging,  at '23  cents,  and  rock  removal,  at  $10  per  cubio 
yard,  '87,  443. 
Bairineers* 
CHiiEr  or  Enginbbrs. 

Reporte,'84,  73;  '85,' 55;  '86,  55;  '87,  16. 
Engineers  in  Charge. 
Col.  C.  E.  Blunt,  1884-'86.     Reports,  '84,  475, 476 ;  '85,  464. 
Maj.  J.  A.  Smith,  1886-^—.    Reports,  '86,  530 ;  '87,  442. 
Operations. 
For  operations  previous  to  1884  see  Penobscot  River,  Me. 

1885-^86.  40,000  cubic  yards  dredged  from  channel  in  Bangor  Harbor,  *86,  531. 
1886-^87.  No  operations,  '87,  443. 
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BANOOB- HARBOR  AND  PBHTOBSCOT  RITEB,  JIIE.-Continaed. 

Projects. 

For  projects  previoos  to  1884  see  Penobscot  River,  Me. 

The  project  of  1884  proposed,  by  dredging,  the  widening  of  the  channel  opposite 
Bangor  to  a  widut  of  300  feet,  witn  a  low-water  depth  of  11  feet;  also  widen- 
ing, straightening,  and  deepening  the  channel  near  Crosby's  Narrows:  estimated 
cost,  175,000,  *84,  477;  '86,  531. 
Sarreys. 

Ordered  b^  act  of  March  2, 1882.    Made  nnder  direction  of  Col.  Thorn,  1883,  '84, 476. 

Examination  from  Bangor  to  Backsport  Narrows;    ordered  by  act  of  Angust  5, 
1886/87,22. 


BARATARIA  BAT,  LA.,  FROm  IVEW^  ORLEANS  TO  GRAND 

PASS— SUBVBY  OF. 

Comiiierce. 

Statistics,  '81, 1313. 
Eni^taeeri. 

Chief  of  Enginskrs. 

Reports,  >80, 146;  '81,  197. 
Enqinesr  is  Charqb. 
Mai.  C.  W.  Howell,  1880.    Report,  '81, 1307. 
Plans. 
By  Maj.  Howell,  1881,  for  a  5-foot  navigation  Arom  New  Orleans  to  Barataria  Bay, 
by  removal  of  obstructions  and  dredging,  at  an  estimated  cost  for  route  No.  1, 
178,486.87,  or  for  routo  No.  2,  $108,158.32,  '81,  1314. 
Private  and  Corporate  l¥ork. 
Three  private  canals  on  routes  which  are  now  used  by  commerce,  '61, 1308,  1313 ; 
rate  of  tolls  charged,  '81,  1314. 
Surveys. 
Under  direction  of  Capt.  G.  W.  Hughes,  '81,  1307. 
1880.  By  H.  S.  Douglass,  from  Now  Orleans  to  Grand  Pass,  '81, 1307, 1308. 


BAR  HARBOR,  HOLE.,  with  a  view  to  estabiisiiiner  a  breal£water 
and  deepenini^  tiie  cbannei  betireen  Rodiclc's  and  mount 
Desert  Islands. 

[|50,000  appropriated  by  act  of  August  11,  1888,  for  breakwater  between  Mount 

Desert  and  Porcupine  island.] 
Bni^ineers. 
Chibf  of  Enoinbbrb. 

Report,  '87,  22. 
Enoiitebr  IK  Chargs. 
Mai.  J.  A.  Smith,  '87,  481. 
Physical  Characteristics* 

Description,  '87,  481. 
Plans. 
By  Maj.  Smith,  for  construction  of  riprap  breakwater,  with  concrete  superstruct- 
ure, extending  from  Round  Porcupine  Island  to  Porcupine  Dry  Island,  and 
thence  to  within  400  feet  of  the  shore-line;  CHtimated  cost,  $500,000,  '87,  484. 
Burvejs. 
Examination  and  survey  ordered  by  act  of  August  6, 1886.    Made  1887  under  direc- 
tion of  Maj.  Smith,  '87,  483. 
Maps. 
'87,  483. 


BAR  LAKE,  MICH.    (See  Empirb  Lake.) 


BARREM  RIVER,  K¥.— Examination  of. 
(See  Greek  River  and  its  tributaries.) 
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BATH,  IflE, — Improvement  OF  "gut"  oppositb. 

(Continued  from  Vol.  I,  p.  62.) 

A  ppro  prlations* 

1870^78 $33,500/80,333. 

IH80 7,000, '80,  335. 

l?*ll 5,000, '81,  68. 

1888 75,000,  act  of  Augast  U,  1888. 

Statement  of  appropriations,  '80,  333. 
Contracts. 

1880.  J.  Andrews,  for  remoylng  rook,  at  |35  per  cabio  yard,  '80,  484. 

1881.  G.  W.  Townseud,  for  removing  rock,  at  $36  per  cubic  yard,  '81,  485. 
EnfTlncers. 

ClilEF  OF  EnOINRERS. 

Reports,  '80,  65 ;  '81,  67 ;  '82,  67  j  '83,  62. 
Enoiiteers  in  Chaboe. 
Col.  O.  Thorn,  1887-'83.    Reports,  '80,  333;  '81,  484;  '82,  496. 
Col.  C.  E.  Blunt,  1883-^—.    Report,  '83,  418. 
Operations. 

1879-'&^.  185ionbic  yards  rock  remoyed  from  ledge;  11,800  cubic  yards  material 
dredged  at  shoal  above  upper  Hell  Gate ;  1,200  tons  of  stoue  placed  in  jetty, 
'80,  334. 
1880-'81.  Removal  of  120  cabio  yards  of  rock,  at  |36,  '81,  485. 
1881-^82.  Removal  of  sunken  ledges  completed,  '82,  4tf7. 

1882-'83.  Removal  of  57  cabio  yards  of  rock.    Improvement  completed  as  originally 
projected,  '83, 419. 
Physical  Ghamcterlstlcs. 

Description  of,  '80,  333. 
Projects. 
By  Col.  Thom,  1870  and  1878.  for  the  formation  of  a  channel  uot  less  than  90  feet 
wide  and  from  11  to  12  reet  deep  at  mean  low  water,  by  the  removal  of  rock, 
'70,  81 ;  '78,  197 ;  '79.  253 ;  '82,  67.    Project  completed  iu  1883  by  the  expendi- 
ture of  $45,500,  '83,  62. 
Snrvefs. 
Exammation  at  Bath,  from  Augusta  to  Perkins  Island,  ordered  by  act  of  August  5, 

1886,  '87,  22. 
Maps. 
'80,  334. 


BATTEB¥  ISLAND,   CHESAPEAKE    BAT— Reconstrugtiok  akd 

PROTECTION  OF  WORKS  AT. 

A  pproprlations. 

1886 117,275,  '87,  866. 

Engineers. 

Chief  of  Enginkeks. 

Report,  '87,  99. 
Engineer  in  Chargk. 
Col.  W.  P.  CraighUl,  1887-'—.    Report,  '87,  864. 
Operations. 
1886-'87.  620  linear  feet  of  crib- work  sunk  by  hired  labor  in  repair  to  damaged  por- 
tion of  breakwater,  '87,  865. 
Project. 
By  W.  F.  Smith,  1886,  for  repairing  injuries,  to  existing  piers  and  breakwater,  and 
for  riprap  Jetty  construction ;  estimated  cost,  |17,275,  '87,  864. 


BATTERY  BEEF.    (See  East  River,  N.  Y.) 


BATADVCE  (BAOADITCE)  BITER,  IflE. 

[Examination  ordered  by  act  of  August  5,  1886,  '87,  22 ;  |3,000  appropriated  by  act 

of  Augusta,  1888.] 
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BATFIEIiD  HARBOR,  W|8.— Ezamikation  of. 

(Continaed  from  Vol.  I,  p.  62.) 

Chief  of  Enqinkbrs. 

Reports,  *80,  206. 
Enoinbbr  in  Charob. 

Maj.  H.  M.  Robert.    Report,  '80,  1929. 
Assistant. 
L.  Y.  Scbermerhorn.    Report,  '80,  1929. 
Plans. 

Maj.  Robert  coald  not  find  anything  reqairing  improvement,  '80,  1929. 
Surveys. 
Ordered  by  act  of  March  3, 1879.    Examination  made  under  direction  of  Maj.  Rob- 
ert, '80,  1929. 


BATOU  ANDR£,  £iA.— Examination  of. 

Eng^ineers. 

Chief  of  Engineers. 

Reports,  '80,  146;  '81,  197. 
Engineer  in  Charge. 

Maj.  C.  W.  Howell.     Report,  '81,  1305. 

H.  8.  Douglass.    Report,  '81,  1306. 
Plans. 
Maj.  Howell  in  1881  considers  that  there  is  no  pressing  need  for  the  improyement 
of  Bayou  Andr6,  '81.  1305. 
Surveys. 
Ordered  by  act  of  June  14,  1880,  '80,  146.    Examination  made  under  direction  of 
M^.  Howell,  '81,  1306. 


BATOU  BARTHOLORIEW,  ARK.  AND  LA.— Improybmrnt  of. 

(Continued  from  Vol.  I,  p.  62. 

Appropriations. 

1881 18.000.  '81,  1422. 

1882 5,000,  '82,  1559. 

1884 5,000,  '84,  1331. 

1886 5,000,  '86,  135^. 

Total 23.000 

1888 5, 000,  act  of  August  11,  1888. 

Statement  of  appropriations,  '87.  1461. 
Commerce. 

Reduction  in  insurance  due  to  improvement,  '83,  1159. 
Contracts. 

1884.  Emmick  &,  Feith,  for  removal  of  obstructions,  at  |75  per  mile,  '85,  1501. 
Engrineers. 
Chief  of  Engineers. 
Reports,  '80,  158;  '81,  vJll,  213;  '82,  208;  '83,  217;  '84.  222;  '85,  235;  '86,  2:U; 
'87,  196. 
Engineers  in  Charge. 
Mai.  W.  H.  H.  Benyaurd,  1880-'82.     Reports,  '81,  1422,  1453;  '82,  1558. 
Maj.  A.  M.  Miller,  1882-'84.    Reports,  '83,  1158;  '84,  13H0. 
Capt.  E.  Bergland,  1884-^86.     Reports,  '85,  1501,  1548;  '86,  1353. 
Capt.  J.  H.  Wlllard,  1886-'—.     Report,  '87,  1459. 
Assistants. 
R.  M.  Spicer.    Report,  '83,  1159. 
C.  Qainn.    Report,  '85,  1549. 
Operations. 
1881-'82.  Removal  by  hired  labor  of  9,954  trees  and  logs,  5  drift-piles,  and  1  wreck, 
'82,  1558. 
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BATOU  BARTHOIiOMEW,  ARK.  AND  l.A.-Continaed. 

Operations—CoQtinned . 
18d2-'ii^.  Removal  by  hired  labor  of  4,341  trees,  logs,  and  stamps,  *83,  1159. 
188:V84.  No  operations  for  lack  of  fauds,  '84,  1330. 
1884-^85.  Removal  by  contract  of  5,837  stumps,  logs,  and  snags,  2  wrecks,  123  brnsb- 

piles,  and  (597  leaning  trees;  clearing G6|  miles  of  the  bayou,  '85,  1502. 
1885-'86.  No  operations  for  lack  of  funds,  '86,  1353. 
188&-'87.  5,289  trees,  logs,  and  snags  removed,  '87,  1460. 
Plans. 
Capt.  Bergland,  1885,  estimates  $20,000  as  cost  of  removal  of  obstructions  for  a 

navigation  of  seven  months  in  the  year,  but  does  not  consider  the  bayou  above 

its  head  of  navigation  at  present  worthy  of  improvement,  '87,  1548. 
Projects. 
By  Maj.  W.  H.  H.  Benyanrd,  1880,  for  the  improvement  of  the  bayou  from  Baxter 

Station  to  its  mouth,  a  distance  of  213  miles,  by  the  removal  of  trees,  logs,  and 

snags ;  estimated  cost,  $26,862,  '81, 1455. 
No  permanent  improvement  can  be  efl'eeted,  '85,  235. 
Surveys. 
Previous  examinations  and  surveys,  '81,  1454. 
Examination  made  in  1884,  '85,  1501. 
Examination  ordered  from  present  head  of  navigation  to  Lincoln  County  line  by 

act  of  July  5, 1884.   Made,  1885,  under  direction  of  Capt.  Bergland,  '85,  1519. 


BATOIJ  BIiACK,  LA.— Improvkmrnt  or. 

Appropriations. 

1881 $10,000,  '81.1289. 

1882 10,000, '82.  i:«0. 

1884 5,000,  '84,  1277. 

Commerce. 

Advantages  of  improvement  entirely  local,  '85.  1402;  '86.  1262;  '87,  1370. 
Enirineers. 
Chief  of  Engikesrs. 
Reports,  '80,  146;  '81,  195,  197;  '82,  191;  '83.  209;  '84,  213;  '85,  219;  '86,  217; 
'87.  183. 

EN6INEKR8  IN  CHARGE. 

Maj.  C.  W.  Howell,  1880-^81.    Report,  '81,  1288. 
Maj.  A.  Stickney,  188l-'84.    Reports,  '82,  1379;  '83,  1120;  '84,  1276. 
Capt.  T.  Turtle.  1884-'85.     Report,  '85,  215. 

Maj.  W.  H.  Heuer,  1885-'—.    Reports,  '85,  1400;  '86,  1261;  '87,  1368. 
Assistant. 
H.  S.  Douglass.    Report,  '81,  1289. 
Operations.    (All  operations  by  hired  labor.) 
1881-'82.  Dredge  hull  built  from  joint  appropriations  of  Bayous  Black  and  Terre 

Bonne,  '82. 1380;  '83,  209. 
1882-'83.  21,000  cubic  yards  removed  by  United  States  dredge,  161  logs  and  2 

wrecks  removed,  '83,  1120. 
18d3-'84.  158,403  cubio  yards  material,  755  logs,  and  3  wrecks  removed  by  United 

States  dredge,  '84,  1276. 
1884-'85.  Dredging  by  United  States  dredge.  '85.  1401. 
1885-'86.  Repair  of  United  States  dredge,  %6,  1263. 
1886-'87.  No  operations,  '87, 1370. 
Physical  Characteristics. 
Description  of  bayou,  '85,  1401. 
Projects. 
By  MtM.  Howell,  1881,  for  cleaning  the  bayou  of  obstructions  and  dredging  a  chan- 
nel 59  feet  wide  and  6  feet  deep  from  Bayou  Cane  to  Tigerville,  24  miles,  esti- 
mated cost,  (47,520,  '81,  1288,  1292. 
Increased  in  1885  to  |81,000,  '85.  1402;  '87,  1369. 

In  1887  Maj.  Ileaer  considered  the  improvement  of  the  bayou  local  in  its  benefitR, 
'87,  1370. 
Surveys. 
Ordered  by  act  of  June  14,  1880,  '80.  146.    Made  under  direction  of  Miy.  Howell, 
1881,  '81,  1288. 
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BATOIJ  BOBUF,  LA.— Impboybmiekt  or. 

1^1 $5,000, 'SI.  14-33. 

1882 : 5.000, '82,  1560. 

1884 6,000,  '84,  1331. 

1886 5.000, '86,  1354. 

Total 20,000 

1888 6,000,  actofAagustll,  1888. 

Statement  cf  appropriations,  '87,  1461. 
Commerce* 

Justification  of  improvement,  '81,  14'27;  '85,  1546. 
Contracts. 

Emmick  A  Feitb,  for  removal  of  obstructions,  at  $75  per  mile,  '85,  1503. 
EBVineers. 
CkiEr  or  Enginebrb. 
Beports,  '80,  158;  '81,  213;  '82,  209;  '83,  218;  '84,  222;  '85,  235,  244;  '86,  231; 
'87,  196. 
Engiksers  in  Charge. 
Ma|.  W.  H.  H.  Benyaurd,  1880-'82.     Report,  '81.  1423. 
Capt.  C.  A.  Miller,  1882-^84.    Reports,  '82,  1560;  '83.  1161;  '84,  1331. 
Capt.  E.  Bergland,  1884-'86.    Reports,  '85,  1502 ;  '86.  1354. 
Capt.  J.  N.  WUlard,  1886-'—.    Report,  '87,  1461. 

AflSISTANTS 

H.  St.  Copp^e.    Report,  '81,  1424. 
C.  Qninn.    Report,  '85,  1546. 
Operations. 

18rJl-'82.  By  hired  labor,  3,264  logs,  trees,  and  stnmps  removed,  and  3  brush  heaps 

destroyed,  '82,  1560. 
1882-^83.  By  hired  labor,  2,663  logs  and  trees  and  3  brush  heaps  removed,  '83, 1161. 
1883-'84.  No  operations  for  lack  of  funds,  '84,  1331. 
1884-^85.  By  contract,  1,679  logs,  snags,  and  trees  and  35  brush  heaps  removed,  '85, 

1503. 
18S5-'86.  No  operations  for  lack  of  funds,  '86,  1354. 
1886-W.  No  operations,  '87, 1462. 
Pliysical  Characteristics. 

River  described,  '81,  1425. 
Projects. 
By  MaJ.  Benyaurd,  1880,  for  improvement  from  Wallace  to  the  month,  280  miles, 

by  removal  of  obstructions;  estimated  cost,  |20,020,  '81,  1424,  1428. 
By  Capt.  Bergland,  1884,  for  closing  3  outlets  of  Boeuf  River  near  Point  Jefferson; 

estimated  cost,  $8,500,  '85,  235,  1503,  1546. 
Sunreys. 
Ordered  by  act  of  June  14,  1880,  '80. 158.    Made  under  direction  of  Maj.  Benyaurd, 

1880,  '81,  1423. 
Of  outlets  of  Bosuf  River,  ordered  by  act  of  July  5,  1884.    Made  under  direction  of 

Capt.  Bergland,  1884,  '85.  1545. 


BATOIJ  BlJFFAIiO,  TEX.    (See  Buffajlo  Batou.) 


BATOIJ  COlJBTABIiEAlJ,  LA.— Improvement  of. 

(Continued  from  Vol.  I,  p.  63.) 

Appropriations. 

1880 17,500, '80,  1100. 

1881 7,500,  '81,  1294. 

1884 4,000,  '84,  1279. 

1886 5,000,  '86,  1264. 

Total 24,000 

1888 5,000,  act  of  August  11,  1888. 

Statement  of  appropriations,  '87,  1375. 
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BATOV  COURT ABLEAIJ,  £iA.--Contmaed. 

Gomiiierce. 

Statistics,  '80,  1176;  '84,  1279. 
Benefit  from  work  done,  '83,  1124. 

Chief  of  EKOiNEERfi. 
Reports,  '80,  145:  '81,  195:  '82,  191;  '83,  210;  '84,  213;  '85,  220;  '86,218;  '87, 
184. 
Bnoikebbb  IK  Charge. 
Maj.  C.W.Howell,  1879-'81.    Reports,  '80,  1160,  1169;  '81, 1293. 
M^j.A.Stickney,  1881>'84.    Reports,  '82,  1380;  '83,  1121;  '84.  1277. 
CaptT.  Turtle,  1884-'85.    Reports,  '85,  1403,  1405. 
M^j.  W.  H.  Heuer,  1885-^—.     Reports,  '85,  1403;  '86,  1263 ;  '87,  1375. 
AflfliBTAjrrfl 
H.  C.  Collins.    Reports,  '80,  1170;  '81,  1294;  '83.  1122;  '84,  1278;  '85,  1404. 
Lient,  O.  T.  Crosby.    Report,  '87,  1376. 
Operations. 
1881-^82.  Closare  of  ran-out,  Bayon  Big  Fordoohe,  by  brash,  timber,  and  clay  dam, 
bnilt  by  hired  labor;  fdso  choking  other  run-ont  bayons  by  felled  trees,  '82, 
1381. 
1882-^83.  Closure  of  rnn-ont,  Bayon  Little  Fordoche,  with  dam,  built  by  hired  labor ; 

depth  of  water  on  Little  Devil  Bar  increased  3  feot,  '83,  210,  1123. 
1883-^.  No  operations  on  account  of  insufficiency  of  funds,  '84,  1277. 
1884-^85.  Construction  of  quarter-boat  and  flat-boat,  with  pile-driver  attached, 

'85,  1403. 
1685-^86.  Dams  at  Little  and  Big  Fordoche  rebuilt  by  hired  labor,  '86,  1263. 
1886-^87.  Dams  in  progress  at  outlets  of  Bayou  English  and  repairs  made  to  other 

dams,  '87, 1325. 
History  of  operations,  '87, 1375. 
Pbyslcal  CtaaracterisUcs. 

Description  of  bayous,  '80,  1170;  '81,  1295. 
Projects. 
By  Msj,  C.  W.  Howell,  1880,  to  improve  low- water  navigation  between  Port  Barre 
and  Atchafalaya,  bv  removal  of  obstructions,  closing  run-out  bayons,  and  con- 
struction of  a  needle-dam  and  lock  4  miles  above  Port  Barro  ;  estimated  cost, 
$40,000. '80,1160. 
In  1883  M%|.  Stickney  increased  the  previous  estimate  by  $38,500,  to  provide  for 
masonry  lock- walls  instead  of  timber  construction,  previously  proposed,  '83, 
1122,  1124; '85,  1403. 
bi  1884  Capt.  Turtle  proposed  that  all  other  work  be  held  in  abeyance  until  the 
bayous  on  the  south  side  of  Bayou  Courtableau  are  closed,  at  an  estimated 
cost  of  $16,000,  '85,  1404, 1406;  '86,  219. 
Surveys. 
Examination  ordered  by  act  of  March  3, 1879,  '80,  145,  1169.    Made  under  direc- 
tion of  M%i.  Howell,  1880,  '80, 1169. 
1880.  Survey  by  H.  C.  Collins,  '81, 1293. 


BATOU  D'ARBONME,  LA.— Impboyembnt  ov. 

Appropriations. 

1884 $5,000, '85,  1506. 

1886 2, 000, '86,  1357. 

1888 2,000,  act  of  August  11, 1888. 

Contracts, 

Emmick  A  Feith,  for  removing  obstructions,  at  the  rate  of  $197.50  per  mile,  '85, 
1506. 
Engineers. 
Chikf  of  Ekgineebb. 

Reports,  '84,  227;  '85,  236;  '86,  232;  '87, 195. 
Engikeers  IK  Charge. 
Capt.  A.  M.  MiUer,  1884.    Report,  '84,  1372,  1376. 
Capt.  E.  Bergland,  ld84-'86.    Reports,  '85,  1505;  '86, 1356. 
Capt.  J.  H.  Willard,  1886-'—.    Report,  '87,  1458. 

T.  M.FarrelL    Report, '84, 1372. 
F.  8.  Boixows.  Report,  '84,  1376. 
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BATOV  D'ARBONNE,  LA. -Con tinned. 

Operations. 

1884-^85.  Obstrnctions  remoTed  from  23  miles  of  channel,  '85,  1506. 
18H5-'86.  No  operations  for  lack  of  funds,  '86,  1356. 
1886-*87.  Obstrnctions  removed  from  17  miles  of  channel,  '87,  1458. 
Physical  Characteristics. 

Description  of  bayou,  '84,  1372,  1377. 
Projects. 
By  Mi^.  Miller,  1883,  for  the  removal  of  logs,  snaci^H,  and  similar  obstructions  from 
the  bayou  between  its  mouth  and  Stint's  Hluft',  a  distance  of  about  42  miles; 
estimated  cost,  $15,000,  '84,  137G;  '85,  ir>OG. 
Sarveys. 
Ord«»red  by  act  of  Angnst  2,  1882.    Made  under  the  direction  of  Maj.  Miller,  '84, 
1372,  1376,  1380. 


BATOIJ  DE  OLAISE,  LA.— Examination  of. 

Commerce. 

Benefit  of  improvement,  '80,  117G,  1178. 
finirineers. 

Chief  of  Enoineibrb. 

Report,  '80,  145. 
Engineer  in  Charge. 

Major  Howell.    Report,  '80,  117(>. 
Assistant. 

H.  S.  Douglass.     Reimrt,  '80,  1176. 
Physical  Characteristics. 

Bayou  described,  '80,  1176. 
Plans, 
By  Maj.  Howell,  1879,  for  improvement  of  bayou  by  removal  of  trees,  logs,  and 

brush ;  estimated  cost,  |9,540. 
The  work  not  considered  susceptible  of  permanent  improvement,  '80,  1176,  1178. 
Surveys. 
Ordered  by  act  of  March  3,  1879.     Made  under  direction  of  Maj.  Howell,  1879, 
'80,  1176. 


BATOIJ  FUSILIER,  LA.— Examination  or. 

fin^neers. 

Chiev  or  Engineers. 

Reports,  '80,  14G;  '81,  197;  '82,  194. 
Engineers  in  Charge. 
Mai.  C.  W.  Howell,  1H80-'81.    Report,  '82,  1333. 
Maj.  A.  Stickney,  1881.    Report,  '82,  1419. 
Assistant. 
H.C.Collins.    Report, '82,  1419. 
Physical  Characteristics. 
Description  of  bayou,  '82,  1419. 
Plans. 
Maj.  Stickney  considered  that  Bayou  Fusilier,  except  for  the  improvement  of 
Bayou  Teche,  is  useless  to  navigation,  and  hence  its  channels  need  no  improve- 
ment, '82,  1419. 
Sarveys. 
Ordered  by  act  of  June  14,  1880,  '80,  146.    Examination  made  under  direction  of 
Maj.  Howell,  1881,  '82,  1419. 


BATOIJ  GRAND  CAILLOV.  LA. -Examination  of. 


Enfrlneers; 

Chief  of  Engineers. 

Report,  '80,  146;  '81,  197;  '82,  193. 
Engineer  in  Charge.  ' 

Maj.  A.  Stickney.    Report,  '82,  1410. 
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BATOU  GRAND  CAILIiOlT,  LA.— Continaed. 
Eng^neers—Continaed. 

U.  S.  Douglass.    Report,  '82,  1411. 
Physical  Cliaracteristics. 

Description  of  bayoD,  '82,  1411. 
Plans. 

By  Maj.  Stick ney,  1882,  for  dredging  a  channel  30  feet  wide  and  4  feet  deep  from 
JQDction  of  Bayou  Pelton  to  Woodlawn  plantation,  a  distance  off)  miles,  and 
removing  trees  and  other  obstractioos  to  junction  of  Bayou  dn  Lac:  eHtimated 
cost  110,208,  '82,  1412. 
Surveys. 

Ordered  by  act  of  June  14,  1880,  '80,  140.    Made  under  direction  of  Maj.  Stickney, 
1882,  *82,  1410. 


BATOIJ  liA  FOURCIIE9  £.A.— IMPROVEMKNT  or. 

(Continued  from  Vol.  I,  p.  a*^.) 
Appropriations. 

1880 "IS,  000,  »80, 1162.  ' 

1884 5,000, '84,  1281. 

1888 50,000,  act  of  August  11,  1888. 

Commerce. 

Importance  of  improvement,  '80,  1161;  '84,  1281. 
Interests  affected,  '86,  1269,  1274;  '87,  i:^. 
Eng^lneers. 

Chief  of  ENOiNEEits. 
Reports,  '80, 141 :  '81,  196 ;  '82,  102 ;  '83,  211 ;  '84, 214,  216 :  '85,  221 ;  '86,  219: 
'87,  182,  18H. 
Engineers  in  Charge. 
Maj.  C.  W.  Howell,  1873-»81.    Reports,  '80,  1161;  '81,  1299. 
Maj.  A.  Stickney,  1881-'84.    Reports,  '82,  1384;  '83,  1126;  '84,  1280,  1291. 
Capt.  T.  Turtle,  1884-'85,  '85,  1408. 

Maj.  W.  H.  Heuerj  1885-'—.    Reports,  '85,  1408;  '86,  1266;  '87,  1365. 
Assistants. 
H.  Stewart.    Report,  '84,  1292. 
Lieut.  O.  T.  Crosby,  '85,  1408.    Report,  '86,  1267. 
Operations. 

1879-^80.  827  snags,  stumps,  and  logs,  and  10  wrecks  removed  hy  hired  labor,  '80, 

1161. 
1880-'81.  771  snags,  stumps,  and  logs  removed  by  hired  labor,  '81, 1299. 
1881-'82.  1,283  obstructions  removed  by  hired  labor,  '82,  1384. 
1882-^83.  487  obstructions  removed  by  hired  labor,  '83,  1126. 
1883-'84.  No  operations  for  lack  of  funds,  '84,  1280. 
1884-'85.  Removal  of  obstructions  by  hlre<l  labor,  '85,  1408. 
1885-'86.  Completion  of  survey  ordered  in  1882,  '86,  1266. 
1886-'87.  No  operations,  '87,  1366. 
Physical  Characteristics. 
Action  of  floods  in  bayous,  '86,  1271. 
High-water  slopes,  '86,  1272. 
Sediment,  '86,  1273. 
Plans. 
Lieut.  Cr«  shy,  1886,  for  the  improvement  of  Bayou  La  Fourche  by  the  construction 
of  a  lock  at  Donaldson vi lie  to  connect  with  the  Mississippi  River,  converting 
the  bayou  into  a  salt-water  canal,  with  dredging  in  the  bayou  so  as  to  form  a 
channel  5  feet  deep  and  75  feet  wiae ;  estimated  cost,  $450,000,  with  annual  cost 
ofmaintenance  of  $8,000,  '86,  1267,  1274, 1275;  '87,  1366. 
Projects. 
By  Mai.  Howell,  in  1879,  to  afford  low -water  navij^ation  in  the  bayou  below  Don- 
aldsonville  by  the  removal  of  snags,  wrecks,  and  rafts,  '79,  901 ;  '81,  196. 
Surveys- 
Ordered  by  act  of  August  2,  1882,  '84,  216.    Made  under  direction  of  Capt.  Stick- 
ney, 1883,  '84,  1291.    Line  of  levels  incomplete,  '84,  1292 ;  completed,  '86, 
1266, 1268. 
Maps. 
'8ft  12^8.  

*-:A(\ii>] '1  '  • I  ,  r  ..-,.,..,  TV.- n.l     n-  -1  •    ■*''    "9' 
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BATOV  L.ITTLE  CAIL.L.OIJ,  LA.— Examination  of. 

En§:ineers. 

Chief  of  Engineebb. 

Reports,  '80,  146 ;  '81,  197 ;  '82,  193. 
Engineer  in  Charge. 

Maj.  A.  Stickney.    Report,  »82,  1412. 

II.  S.  Doaglass.    Report,  '82,  1413. 
Physical  Ctaaracteiistics. 

Deecription  of  bayou,  '82,  1413. 
Plans. 

By  Maj.  Stickney,  1662,  for  widening,  by  dredging,  the  existing  channel  from  Bon- 
dro's  Canal  to  24  miles  above  that  point  for  a  distance  of  4  miles,  a  channel  4 
feet  deep  and  30  feet  wide,  together  with  the  removal  of  obstractions;  estimated 
cost^  $7,392,  '82,  1414. 
Sunreys. 
Ordered  by  act  of  June  14, 1680,  '80, 146.  Made  under  direction  of  Maj.  Stickney, 
1862,  '82,  1412. 


BATOV  L.OOOT,  liAKE  BISTCNAV,  AND  THE  DORCHEAT, 

£,A«— Improvement  of. 

A  ppropriations. 

1884 15,000,  '85,  1497. 

1888 5,000,  act  of  August  11,  1888. 

Engplneers. 

Chief  of  Engineers. 

Reports,  '84,  227;  '85,  233;  '86,  830 ;  '87,  195. 
Engineers  in  Charge. 
Capt.  A.  M.  Miller.    Report,  '84,  1363. 
Capt.  E.  Bergland,  1884~'86.    Reports,  '85,  1496 ;  '86,  1350. 
Capt.  J.  H.  Willard,  1886-^—.    Report,  '87,  1454. 
Assistant. 
P.  C.  Montgomery.    Report,  '84, 1363. 
Operations. 
18d4-'8r).  Removal  of  obstructions  from  Murrell's  Point,  on  the  Doroheat,  to  the 

mouth  of  Loggy  Bayou,  '85, 1496. 
1885<'87.  No  operations  for  lack  of  funds,  *86^  1350;  '87,  1455. 
Plans. 
Capt.  Miller  considered,  in  1683,  that  the  improvement  would  involve  an  expense 
not  justified  by  the  amount  of  commerce  to  be  benefited,  '84, 1363. 
Projects. 
From  the  examination  made  in  1882  it  was  estimated  that  the  cost  of  removing 
obstructions,  so  as  to  increase  the  season  of  navigation  two  months  would  cost 
$19,338,  '84, 1366;  '85,  1476. 
SurFeTS. 
Ezammation  ordered  by  act  of  August  2,  1882.    Made  under  direction  of  Capt. 
Miller,  '84, 1363. 


BATOV  MACOlf,  LA.— Improvement  or. 

(See  also  Tensas  River,  La.) 
Appropriations. 

The  river  and  harbor  act  of  July  5,  1884,  united  this  improvement  with  that  of 
Tensas  River,  La.,  '84, 400 ;  '85,  1504. 
Commerce. 

Justification  of  the  improvement,  '81,  1463. 
Enfnneers. 
Chiev  of  Engineers. 

Reports,  '81,  213 ;  '85,  236 ;  '86,  232 ;  '87,  197. 
Engineers  in  Charge. 
M^.  W.  H.  H.  Benyaurd.    Report,  '81, 1462. 
Maj.  A.  M.  Miller.  1885.    Report,  '85,  1504. 
Capt.  E.  Bergland,  1886.    Report,  '86,  1355. 
Capt.  J.  H.  WUlard,  1887-'—.    Report,  '87,  1463. 
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BAYOU  IHACOIV,  L.A.-Continued. 

E  imlneers*— Continned . 
Assistant* 
F.  S.  BarrowB.    Report,  '81,  1463. 
Physical  Characteristics. 

Described,  '81,  1463. 
Operations!^ 

1884-'ti6.  No  operations,  from  insufficient  Aiuds,  '85,  1504  ;  '86,  13r>6. 

1886-^87.  Obstrnotions  removed  from  Floyd's  to  jnncliou  of  bayou  with  Tensas 

River,  '87, 1464. 
Plans. 
By  Maj.  Benyanrd,   1880,  for  clearing  the  bayou  of  logs,  Kiiugs,  and  similar  ob* 

structions  from  its  head  to  janction  with  Tensas  River :  estimated  cost,  $17,000, 

'81, 1463. 
Projects. 
By  the  act  of  Julpr  5,  1884,  the  improvement  of  Bayou  Macon  was  united  with  that 

of  Tensas  River,  La.,  by  the  adoption  of  Maj.  Benyaurd's  plan  of  1880  for  the 

removal  of  logs,  trees,  and  similar  obstructions  from  Bayou  Macon  from  Floyd's 

to  its  Jnnctibn  with  Tensas  River,  a  distance  of  130  miles:  estimated  cost, 

$17,000,  .'81,  1463;  '84,  400;  '85,  l£>04. 
Sarvejrs. 
Examination  ordered  by  act  of  Jnne  14,  1880.    Made  under  the  direction  of  Maj. 

Benyanrd,  1880,  '81,  1462. 


BATOIJ  RIEVBE  (Jlleto).  ABK.— Kxamination  of. 

En§rineers. 

Chief  of  Enginbkrs. 

Report,  '84,  232. 
Bnoinieer  in  Charge. 
CapU  T.  U.  Handbnry.    Report,  '84,  1408. 
Plans. 
Capt.  Handbnry  considered,  in  lb82,  that  any  expenditure  of  public  funds  would 
be  purely  for  the  benefit  of  local  interests  and  that  it  was  not  worthy  of  im- 
provement, '84,  1408. 
Snrvefs. 
ExaQiination  ordered  by  act  of  August  2,  1882.    Made  nnder  direction  of  Capt. 
Handbury,  '84,  1408. 


BATOV  AND  PA88  MANCHAC,  LA.— Examination  or. 

(Continneil  from  Vol.  I,  p.  64.) 

En§:ineers. 

Chief  ok  Kngineeiis. 

Reporte,  '80,  146;  '81,  107;  '82,  194. 
Engineer  in  Charge. 

Maj.  A.  Stickney.    Report,  '82,  1414. 
Assistant  ^ 

J.  C.  Buchanan.    Report,  '82, 1415. 
Plan. 
By  Maj.  Stickney,  1882,  for  an  improvement  by  removal  of  obstructions  from  lower 
part  of  Bayon  Manchac,  from  its  junction  with  the  Amite  River  to  Lake  Mau- 
repas  and  thence  to  Bobbins;  estimated  cosf,  $3,450,  '82,  1415. 
Snnrey. 
Ordered  by  act  of  June  14, 1880,  '80,  146.    Made  nnder  direction  of  Maj.  Howell, 
1881,  'b2,  1415. 
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BAYOV  PETIT  ANS£,  LA.~£xAMiNATioif  of. 
Engineers. 

CUIKF  OF  EnGINBBRS. 

Report,  »84,  227. 
Knginber  in  Cjiarge. 
Capt.  A.  M.  Miller.    Report,  '84,  1369. 

A  SSI  ST  A  NT. 

P.  C.  Montgomery.     Report,  '84,  1369. 
Plans. 

Capt.  Miller  considered,  in  1883,  that  since  the  uaviffation  coald  only  be  improved 
by  dredging,  and  tbe  only  interest  to  be  benefited  was  a  salt  company,  the  work 
was  not  worthy  of  improvement  or  a  public  necessity,  '84,  1369. 
Surveys. 
Examination  ordered  by  act  of  August  2,  1882.     Made  under  direction  of  Capt. 
Miller,  1882,  '84,  1369. 


BAYOIJ  PIERBE,  LA.-Survby  of. 
(See  also  Hkd  River,  La.) 

(Continued  from  Vol.  1,  p.  64.) 

Appropriations. 

1H84  (survey) $8,600, '85,  232. 

The  act  of  July  5,  1886,  provides  for  the  completion  of  the  survey,  '86^  229,  459. 
Ehfifinee'rs. 
Chikf  ov  Engineers. 

Reports,  '83,  213;  '84,  221,  227;  '85,  232;  '86,  229;  '87,  194. 
Engineers  in  Cuakgk. 
Capt.  A.  M.  Miller.     Report,  '83,  1139. 
Capt.  E.  Bergland,  1885-'86.     Reports,  '85,  1487;  '86,  1343. 
Capt.  J.  n.  Willard,  1886-'-^.     Report,  '87,  1453. 
Assistants. 
J.  Birney.    Report,  '83,  1139. 
H.  Vance.    Report,  '85,  1491. 
Operations. 

1884-'87.  Survey  in  progress,  '85,  1487;  '86,  1343;  '87, 1453. 
Physical  Characteristics. 
Description  of  bayou,  '85, 1487,  1491 ;  '86,  1343. 
Descriptiou  of  raft,  '85,  1483. 
Plans. 

History  of  previous  plans,  '85,  1489. 

By  Capt.  Miller,  1883,  for  removal  of  raft  fiom  Bayou  Pierre,  at  an  estimated  cost 
of  1100,000,  '83,  1139. 
Surveys. 
Examination  made  under  the  direction  of  Capt.  Miller,  1883,  '83,  1139. 
Survey  ordered  by  act  of  July  5,  1684.     Made  under  direction  of  Capt.  Bereland, 
'85,1487.  i'  J5         > 

Maps. 
Red  River  in  vicinity  of  Bayon  Pierre,  '85,  1490. 


BATOU  PIERRE,  MISS.— Examination  and  improvkmknt  of. 

Appropriations. 

1886 15,000, '87,  1383. 

Commerce. 

Statistics,  '85,  1441,  1444. 
No  commerce  to  be  benefited,  '87,  1383. 
Eng^ineers. 
Chief  of  Enoinkers. 

Reports,  '85,  226;  '87,  185.  * 
Engineers  in  Charge. 

Capt.  T.  Turtle,  1885.     Report,  '85,  1439. 

MiO*  W.  H.  Hener,  1885-'—.    Reports,  '85,  1440;  '87,  1382. 
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BAYOU  PIERRE,  miSS.— Contiuued. 

Operations. 

18dO-'H7.  ObstructiouH  from  uioiith  to  a  point  16  miles  above  removed,  thereby  com- 
pleduj;  project,  '87,  \:^S2. 
Physical  Cbaracteristirs. 

Bayou  dcscnbid,  ^85,  U4i  ;  '87,  1382. 
Projects. 

By  Maj.  lienor,  for  the  iinprovetiieiit  of  bayou  to  a  point  16  miles  above  its  mouth 
by  tb»  removal  of  iog-s,  Hiiags,  and  trees;  cBtimated  coHt,  |*20,000,  '85,  1444. 
rVoj«iCt  complelcd  in  1^81),  '87,  13f^2. 
Sarvcys. 
Examination  ordered  by  act  of  July  b,  1884.     Made  nuder  direction  of  Maj.  Heuer, 
'85,  1440. 


BAYOU  PLiA^UEMIIVE,  1^ A.— Examination  and  subyxt  of. 

[$100,000  appropriated  by  act  of  August  11,  1888.] 
Commerce* 
Commercial  Mtatistics,  '87,  1406. 

Chiev  of  Knginkkrs. 

Reports,  '80,  146;  '81,  IU7;  '82,  194;  '87,  188,  1406. 
Eng INKERS  IN  Charge. 
Maj.  A.  Stickney.     UcportH,  '82,  1416;  '85,  297X 
Capt.  T.  Turtle.     Report,  '85,  14;'.l. 
Maj.  W.  H   Heuer.     Report,  '87,  140(5,  1407. 
Assistants. 
A.  O.  Wilson.     Repoit,  '85,  *^>y84. 
Lieut.  O.  T.  Crosby.     Report,  '87,  1407. 
Piiysicai  Ciiaracteristics* 
Description  of  bayou,  '82,  1417. 
Character  of  bed  of  bayoii,  '87,  1411. 
Plans. 
In  1884  Capt.  Turtle  did  not  consider  Bayou  Plaquemine  worthy  of  improvement, 

'85,  1431. 
In  1885  Mig.  Stickney  considered  the  improvement,  of  the  Plaquemine  route  via 
Atchafalaya  nnd  Rod  Rivers  feasible,  at  an  estimated  cost  of  $1,708,250,  '85, 
2973,  2984;  '87,  1406,  1412. 
In  IS-)?  Lieut.  Crosby  estimated  tlie  cost  of  a  lock  to  connect  Bayou  Plaquemine 
with  the  Mississippi  River  at  $250,000,  '87,  1407,  1412. 
Sarveys. 
Ordered  by  act  of  June  14,  1880.     Made   under  direction  of  Maj.  Stickney,  '82, 

1416. 
Of  mouth  of  bayou,  with  a  view  to  connecting  with  the  Mi.ssisHippi  River  by  locks. 
Also  of  the  bayou  and  other  connecting  st reams  to  form  the  best  route  to  Grand 
Lake.    Ordered  by  act  of  Auirust  5, 188<).    Made  under  direction  of  Maj.  Heuer, 
'87,  1405. 


BAYOU  ROUGE,  L.  A  .—Examination  of. 

EBffineers. 

Chikf  ok  Engineers. 

Report,  '87,  188. 
Engineers  in  Charge. 
Maj.  W.  n.  Heuer,  1887.     Keport,  '87,  KfiW. 
Lieut.  O.  T.  Crosby,  1887.     Report,  '87,  1393. 
Physical  €iiaracteristics. 

Description  of  the  bayou,  '87,  1393. 
Plans. 

Lieut.  O.  T.  Crosby,  1887,  reports  the  bayou  as  unworthy  of  improvement,  '87,  1396. 
Sarvcy^s. 
Examination  ordered  by  act  of  August  5,  1886.    Made,  1886,  under  direction  of 
Maj,  Heuer,  '87,  1393. 
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BAYOUS  ROUNDAWAY  AND  VIDAL,  L.A.-£xamikation8  of. 

[$1,000  appropriated  by  act  of  August  11,  1888.] 
Engineers. 
Chief  of  Engineers. 

Reports,  '84,  227;  '87,  203. 
Engineers  in  Charge. 

Capt.  A.  M.  MilleiL    Report,  '84,  1347. 

Capt.  J.  H.  Willard.    Report,  '87,  14»7. 

T.  M.  Farrell.    Report,  '84,  1348. 
Plans. 

Capt.  Miller,  considered  in  1882,  in  view  of  the  estimated  cost  of  the  improvement, 
|l(),000,  and  the  small  amount  of  commerce  to  be  benefited,  that  the  work  wa« 
nut  worthy  of  improvement,  and  also  not  a  public  necessity,  '84, 1348. 

Capt.  Willard,  1887.  reports  adverselv  to  improvement,  in  view  of  great  cost  and 
small  amount  of  commerce  to  be  benefited,  '87,  1498. 
Sarvey^s. 

Examination  ordered  by  act  of  Augnst  2,  1882.  Made  under  direction  of  Capt. 
Miller,  '84,  1347. 

Examination  ordered  by  act  of  August  5, 1886.  Made,  1887,  under  direction  of  Capt. 
Willard,  '87,  1497. 


BAYOU  TECHE-CANAL  CONNECTIIVO  WITH  ORAND  L.AKE 
AT  CHABENTOIV,  LA. 

A  ppro  i»riaUoiis« 

1881 t25,000,  •81.  1288. 

Commerce. 

Amount  to  be  benefited  by  the  improvement,  '80,  1189. 
Plantations  on  bayou  not  directly  benefited,  '85,  1400;  '86,  1260. 
Engrineers. 
Chief  of  Engineers. 
Reports,  '80,  145;  '81,  194;  '82,  190;  '83,  209;  '84,  212;  '85.  218;  '86,  216;  '87, 
184. 
Engineers  in  Charge. 
Maj.  C.  W.  Howell,  1879-'81.    Reports,  '80,  1187;  '81,  1287. 
Mj^.  a.  Slickney,  1881-'84.    Report*,  '82,  1378;  '83,  1116;  '84.  1275. 
Capt.  T.  Turtle,  1884-'85.    Report,  '85,  215. 

M^.  W.  H.  Heuer,  1885-'—.    Reports,  '85,  1399;  '86,  1259;  '87,  1374. 
Assistant. 
H.  C.  Collins.    Reports,  '80,  1188;  '83,  1118;  '84,  1275. 
£.e8^i8latioii. 

State  legislation  ceding  jurisdiction  of  land  to  United  States,  '82,  1379. 
Operations* 

None  beyond  surveys  and  studies,  '86,  1260 ;  '87,  1374. 
Plans. 
By  Mai.  Stickney,  1882,  for  an  open  canal  100  feet  wide  at  bottom  and  without 

look.    Estimated  cost,  by  contract,  J130,.350;  by  hired  labor,  $85,000. 
For  canal  50  feet  wide  at  bottom,  with  lock.    Estimated  cost,  by  contract,  $138,600 ; 
by  hired  labor,  $123,125,  '83, 1117, 19 ;  '84,  1275.    Not  deemed  advisable  by  the 
Chief  of  Engineers  to  expend  available  funds  for  construction  of  the  plant  re- 
quired to  perform  the  work  by  hired  labor,  '84,  1275. 
Private  and  Corporate  Wori£. 

Right  of  way  given  oy  the  Charenton  Canal  Company,  '82,  1379 ;  '83,  1116. 
Projects. 
By  Maj.  Howell,  1880,  for  the  construction  of  a  canal  connecting  Bayou  Teche  at 
Charenton  with  Qrand  Lake.    Canal  6,594  feet  long,  50  feet  wide  at  bottom, 
and  from  5  to  6  feet  deep  at  ordinary  low  water,  provided  with  a  lock  with 
double  gates.    Estimated  cost,  $75,000,  '80,  1189;  '86,  1200.    Modified  in  1885 
by  a  canal  100  feet  wide  at  bottom  and  without  locks,  '84,  1275 ;  '85,  1399. 
Recommended  by  Maj.  Heuer  that  no  work  be  done  until  $75,000  has  beeu  appro- 
priated, '86,  12(50;  '87,  1374. 
Surveys. 
Ordered  by  act  of  June  28,  1879,  '80,  145.    Made  under  direction  of  M^.  Howell, 

•80,  1187. 
1882.  Survey  for  location  of  canal,  '83,  209. 


RIVERS   AND   HARBORS.  49 

BAYOIT  TECHEy  IjA.— Improvkhent  of. 

(Continued  from  Vol.  I,  p.  64.) 

Appropriations. 

1870 $18,000 

1880 6,000,  '80,  IIW). 

1881 20,000,  '81,  1286. 

1884 6,500, '84,  12r3. 

Total 50,500 

Commerce. 

La«rge  amount  of  commerce  to  he  benefited,  '80,  116S;  '84,  li73;  '86,  1249;  '87, 

1373. 
Small  commercial  requirement  of  the  bayou  above  Saint  Martinsville,  '86,  1250. 
Contracts* 
188  >.  G.  A.  Meyer,  for  removal  of  obstructions,  '81, 1285.    Unsatisfactory  character 
of  work  done,  '85,  1397. 
Engrtneers. 
Chief  of  Enoinkers. 
Reports,  '80,  144,  145;  '81,  194;  '82,  190;  '83,  209;  '84,  213;  '85,  217;  '86,215; 
'87,  183. 
Engineers  in  Charge. 
Maj.  C.  W.  Howell,  lH79-'8l.     Reports,  '80,  1159,  1166;  '81,  1285. 
Maj.  A.Stickney,  1881-^84.     Reports,  '82,  1378;  '83,  1111;  '84,  1272. 
Capt.  T.  Turt.le,  1884-'8:>.     '85,  1397. 

Maj.  W.  H.  Heuer,  1885-'—.    Reports,  '85,  1397 ;  '86,  1245,  1248;  '87.  1370. 
AssisTAN'rs 
II.  C.  Collins.    Reports,  '80,  1166;  '83,  1113;  '84,  1274. 
Lieut.  O.  T.  Crosby.    Reports,  '86,  1251 ;  '87,  1371. 
Operations. 
1880-'81.  Obstructions  removed  by  contract  between  Saint  Martinsville  and  Leon's 

Bridge,  '81,  1286. 
1881-^82.  No  operations,  '82,  1378. 

1882-'83.  Survey  of  bayou  ftom  Cbarenton  Canal  to  Port  Barre,  '83,  209. 
1883-'84.  Completion  of  maps  and  preparation  of  plans  for  improvemeut,  '84,  1272. 
1884-^85.  The  wreck  of  a  steamer  and  435  snags  and  logs  removed  by  hired  labor 

from  bayou  between  New  Iberia  and  Saint  Martinsville,  '85,  1398. 
1885-'86.  Removal  of  obstructions,  by  hired  labor,  to  a  point  about  19  miles  below 

head  of  bayou,  '86,  1247. 
1886-'87.    Removal  of  obstructions  to  headwaters  of  the  bayou,  '87, 1370. 
Pliysical  Cliaracteristics. 
Description  of  bayou,  '80, 1167;  '83,  1114;  '86,  1249. 
Current  observations  and  discharge,  '86,  1251,  1254. 
Plans. 
By  M^.  Stickney,  1^,  for  carrying  a  low- water  depth  of  5  feet  to  within  4  miles 
of  Port  Barre,  by  clearing  the  bayou  of  obstructions  and  by  dredging,  and  the 
construption  of  two  locks  and  dams.     Estimated  cost,  $135,625,  '83,  1112, 1116; 
'86,  12l6. 
Locks  to  be  300  feet  long, 50  feet  wide,  and  8  feet  lift;  the  lower  lock  to  bo  placed 
about  5  miles  below  Saint  Martinsville;  the  upper  lock  2  miles  below  Breaux 
Bridge, '84,  1274;  '85, 1398. 
In  1886  Lieut.  Crosby  estimated  the  cost  of  a  single  movable  dam,  with  lock,  14 

miles  below  Saint  Martinsville,  at  about  $175,000,  '86,  1250, 1257 ;  *87,  1370. 
Maj.  Heuer  recommends  that  no  appropriation  be  made  for  the  construction  of 
lock  and  dam  until  the  capacity  of  present  improvement  has  been  tested,  '85, 
1399;  '86,  125;  '87,  1371. 
Projects. 
By  Maj.  Howell,  1880  for  improvement  of  Bayou  Teohe,  from  New  Iberia  to  Leon- 
viUe,  by  the  removal  of  obstructions  and  the  construction  of  three  movable 
dams.    Estimated  cost,  $56,690,  '80,  1 159, 1166, 1169 ;  '82,  1378. 
Maj.  Heuer  recommends  that  no  appropriation  for  lock  and  dam  be  made  nutil 
the  capacity  of  the  present  improvement  has  been  tested, '85,  1399;  '86,  125; 
'87,  1371. 
.  (See  Plans.) 
SnrFeys. 
Ordered  by  act  of  March  3, 1879, '80,  145.    Made  under  direction  of  M%j.  Howell, 

1879, '80,  1166. 
1882.  From  Cbarenton  Canal  to  Port  Barre,  under  direction  of  Maj.  Stickney,  '83, 

1113;  '85,  1397. 
1885.  From  Cbarenton  Canal  to  mouth,  under  direction  of  Lieut.  Crosby,  '85,  1398. 

li43EN 1 
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BATOV  TEBREBONNEy  EtA.—lHPROVKMENT  of. 

(Continued  from  Vol.  I,  p.  65.) 

A  ppropiiBtions. 

18«0 $10,000, '80,  il58. 

1881 8, 800, '81.  1299. 

1882 7,000/82,  1384. 

1886.. 10,000, '86,  1265. 

Total 35,800 

1888 3, 000,  act  of  August  11, 1888. 

Dredge-hull  built  in  1881  from  joint  appropriatione  of  Bayous  Terrebonne  and  Black, 

'82,  1382. 
Statement  of  appropriations,  '87,  1367. 
Couimerce. 
Advantages  to  commerce  from  improvement,  '84,  1280;  '85,  1408. 
Amount  of  commerce  benefited/85,  1407. 
Conlracts. 

H.  A.  Peeler,  for  construction  of  dredge-bull  for  |5,649,  '82,  1383. 
Engrineers. 
.Chi£f  of  Engikbers. 

Reports, '80,  143,145;  '81,  195;  '82,  192;  '83,  210;  '84,214;  '85,221;  '86,219; 
'87,  182. 
Engineers  in  Chargk. 
Maj.  C.  W.  llowoll,  1879-'81.     Reports,  '80,  1158, 1179;  '81,  1297. 
Maj.A.Stickney,18Sl-'84.    Reports, '82,  1382;  '83,  1125;  '84,  1279. 
Capt.  T.  Turtle,  1884-^85.     '85,  1407. 
Maj.  \V.  H.  Heuer,  1885-'—.    Reports,  '85,  1407 ;  '86,  1264 ;  '87,  1367. 1396. 

A  8SISTANT8 

W.  H.  Hoffman.    Report,  '80,  1179. 
Lieut.  O.  T.  Crosby.    Report,  '87,  1396. 
Operations. 

1880-'dl.  7i  miles  of  cbannel  below  Houma  deepened  by  bired  labor  and  use  of  bired 

dredge,  '81,  1298. 
188 W82.  S\  miles  of  cbannel  38  to  40  feet  wide  and  4  feet  deep  obtained  by  bired 

labor  and  use  of  bired  dredge.    Construction  of  dredge-bull  by  contract, '82, 

1382. 
1882-^83.  4  miles  of  cbannel  40  feet  wide  and  6  feet  deep  obtained  by  bired  labor 

and  use  of  United  States  dredge,  '83,  1125. 
1883-'86.  No  operations  for  lack  of  funds,  '84,  1279;  '85,  1407 ;  '86,  1264. 
1886-^87.  164,165  cubic  yards  dredged  by  United  States  dredge.    History  of  operas 

tions,  '87,  1367. 
Physical  Ciiaracteristics. 

Bayou  11  feet  wide  at  upper  end  of  improvement,''81,  1298.  • 
Plans. 
In  1686  Maj.  Heuer  did  not  consider  tbe  bayou  between  Houma  and  Tbibodeaux 

wortby  of  improvement,  '87,  1396. 
Projects. 
By  Maj.  Howell,  1879,  for  tbe  formation  of  a  low- water  cbannel  4  feet  deep,  from 

Houma  to  a  point  about  20  miles  below,  bv  the  removal  of  overbanging  trees 

from  the  right  bank  and  tbe  dredging  of  shoal  areas.    Estimated  cost,  $18,800, 

•80,  1158, 1179, 1180.    Increased  for  dredging,  $15,000,  '81,  1298.    Increased  for 

dredging,  $5,000,  '82,  1383;  '87,  1367.    Work  not  considered  permanent,  '80, 

1158;  '82,  1383;  '87,  1368. 
Surveys. 
Ordered  by  act  of  March  3, 1879,  '80,  145.    Examination  made  under  direction  of 

Maj.  Howell,  1879,  '80,  1179.    From  Houma  to  Tbibodeaux,  ordered  by  act  of 

August  5,  1886.    Made  under  direction  of  Maj.  Heuer,  '87,  1396. 


BAYOIJ  yEBI!II£.liIOIir,  LA.    (See  Vermillion  River,  La.) 


BATOIJ  VIDAliy  IiA«    (See  Bayous  Roundawat  and  Yidal,  La.) 
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BAT  BITEB,  ARK.— Examinatiom  of. 

Cn§:lneer8. 

Chibf  of  Engu^kers. 

Reports,  '60, 158;  '81,  213. 
Engineer  in  Charge. 

M^j.  W.  H.  H.  Benyaord.    Beport,  '81,  1497. 
Assistant 
J.  B.  Robrer.    Report,  '81,  1497. 
Plans. 
Maj.  Beayaurd  considers  that  oommercially  the  stream  is  of  uo  importanoe,  aud 
no  improvement  is  recommended,  '81,  1496. 
Sarvcys* 
Ordered  by  act  of  Jnne  18, 1^J78,  '80,  158.    Made  nuder  direction  of  Mi».  Benyaurd, 
1880,  '81, 1497. 


BAY  RIVER,  If.  C— Examination  of. 

Eniriiieers. 

Chief  of  Engineers. 

Report, '84,  177. 
Engineer  in  Charge. 
Capt.  J.  Mercnr.    Report,  '84,  1064. 
Plans. 
Capt.  Mercnr  considered  in  1883  that,  since  the  river  affords  in  its  present  condi- 
tion easy  navigation  to  all  existing  commerce,  it  is  not  worthy  of  improvement 
and  the  work  not  a  public  necessity,  '84,  10G4. 
SurTejrs. 
Examination  ordered  by  act  of  August  2,  1882.    Made  under  direction  of  Capt. 
Mercur,  '84,  1064. 


BEAR  CBEEKf  RIISS*— Examination  ordered  by  act  of  August  5,  1886,  '87, 

236. 


BEAR  CREEK  (branch  of  the  Tennessee  RiTer),  MISS.— Exam- 
ination OF. 

Engineers. 

Chief  of  Engineers. 

Report,  '81,  258. 
Engineer  in  Charge. 

M^j.  W.  R.  King.    Report,  *82, 1869. 
Assistant* 
J.  H.  Mayhew.    Report,  '82,  1870. 
PhTsieal  Characteristics. 

Description  of,  '82,  1870. 
Plans. 

By  Maj.  King,  1881,  for  the  improvement  of  12  miles  of  the  creek  by  the  removal 
of  snags  and  fish-traps.    Estimated  cost,  $5,900,  '82,  18(59,  1871. 
Snrvey^s. 
Examination  ordered  by  act  of  Maroh  3, 1881.    Made,  1881,  under  the  direction  of 
Maj.  King, '82,  1869. 


BEAR  CREEK  (branch  of  the  Tazeo  River),  HI ISS.— Examina- 
tion OF. 

En§:lneers. 

Chirv  of  Enginkbrs. 

Reports,  '81,  213;  '82,  210. 
Enginubr  in  Charge. 

Maj.  W.  H.  H.  Benyaurd.    Report,  '82,  1563, 
Assistant. 

W.  S.  Davis.    Report,  '82,  1563. 
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BEAR  CREEK  (brancli  of  the  Yazoo  RiFer),  RIISS.— Cout'd. 

Physical  Characteristics. 

Description  of,  '82,  1563. 
Plans. 

By  Mtg*  Benyaurd,  1881,  for  clearing  ont  obBtructiuiiei  from  about  44  miles  of  the 
creek  and  connecting  lakes  at  an  estimated  cost  of  $6,000,  '82,  1563, 1565. 
Surveys. 

Examination  ordered  by  act  of  March  3,  1831.    Made,  1881,  under  the  direction  of 
M^.  Benyaurd,  '82,  1563. 


BEATTYVIIiIjE,  KT.—Lock  and  Dam  at. 
(See  Kentucky  Rivkr.) 


BEAUFORT  HARBOR,  IV.  C— Improvbment  of. 

Appropriations. 

1836 15,000 

1881 30,000,  '81,  1013. 

1882 *30,000,  '82,  1093. 

1884 '- 20,000,  '84,  1039. 

1886 15,000,  '86,989. 

Total 100,000. 

1888 35,000,  act  of  August  11,  1888. 

Commerce. 

Draught  of  vessels  seeking  entrance,  '81,  1015. 
Importance  of  the  harbor,  '81,  1014 ;  '82.  1096;  »85,  1079 ;  '87,  1036. 
Contracts. 

1888.  P.  Linehau  &  Co.,  for  stone,  at  f2.95  per  ton,  '87.  1034. 
En§rineers. 

Chi^  of  Engineers. 
Reports,  '80.  li>5;  '81,  164  j  '82.  159,  1095;  '83,  166;  '84,  169;  '85,  168,  1082; 
'86,  164 ;  '87,  128. 
Board  of  Engineers. 
For  river  and  harbor  improvements.    Be  port, '82,  1096.    (See  Projecis.) 
(Cols.  Tower,  Newton,  and  Lieut.  Col.  Abbot.) 
Engineers  in  Charge. 
Capt.  C.  B.  Phillips,  1880-'81.    Report,  '81,  1013. 
Capt.  J.  Mercur,  1681-'84.    Reports,  '82,  1003,  1094;  '83,  885. 
Capt.  F.  A.  Hinman,  1884-»85.    Report,  '84,  1039. 

Capt.  VV.  H.  Blxbj-,  1885-'—.    Reports,  '85,  1076,  1080;  '86,  986 ;  '87,  1030. 
Assistants. 
C.  M.  Yoates.    Report,  '81,  1014. 
R.  Ransom.     Reports,  '82,  1094;  '83,  856;  '84,  1040;  '85,  1077;  '86,  985;  '87, 

1034. 
H.  F.  Price.    Report,  '85,  1078. 
E.  D.  Thompson.    Report,  '87,  1035. 
Operations. 
1881-^82.  Two  scows  built  by  hirod  labor ;  30  linear  feet  of  jetty  built,  '82,  1093, 

1094;  '86.989. 
1882-^83.  Jetty  at  Shackleford  Point  extended  to  length  of  535  feet.    Two  scows 
and  temporary  wharf  and  tram-way  built.  Work  done  by  hired  labor,  '83,  855, 
85G.    Cost  of  jetty,  and  satisfactory  action  of,  '83,  857 ;  '86,  989. 
1833-'84.  Repairs  by  hired  labor  to  jetty,  sand  fences,  and  wharf.  '84,  1039. 
1884-'85.  Jetty  400  feet  long,  built  on  north  side  of  Shackleford  Point,  2,300  feet 
east  of  main  jetty.     Main  jetty  covered  with   concrete ;  superstructure   6 
feet  wide,  3  feet  high  for  a  distance  of  444  feet.    Repairs  to  sea  end  of  main 
jetty;  721  linear  yards  of  shore  revetment  laid  between  main  and  east  jetty.   At 
Macon  Point  a  breach  was  closed  by  420  linear  foot  of  crib-work,  a  small  re- 
ceiving wharf  was  constructed,  and  a  jetty  started  northeast  of  the  fort.    Work 
done  by  hired  labor  and  purchase  in  open  market,  '85,  1076,  1077  ;  '86,  990. 

*f5^000  to  be  applied  to  the  inland  navigation  from  Bean  fort  Harbor  to  Now  ]3erno,  '83,  l6jS,  88S, 
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BEAUFORT  HARBOR,  N.  C.-Continaed. 

Operations.— Continued. 

Iti85-^d6.  Strengthening  jetties  at  Shaokleford  Point  and  placing  100  linear  feet  of 
shore  protection  between  the  jetties.  Extension  of  Jetty  No.  1  at  Fort  Macon 
Point  120  feet;  commencement  of  Jetty  No.  2,  and  rebnilding  landing  wharf, 
'86,165,987,990. 

1886-'87.  1,119  tons  of  stone  placed  in  works  at  Fort  Macon  Point,  Cove  Sound,  and 
Shackleford  Point,  '87,  1032,  1034. 
Physical  Characteristics. 

Recession  of  Shackleford  Point,  '81,  1016:  '82,  1094, 1097;  '84, 170  j  '85,  1(>H;  '86, 
987. 

Direction  of  tidal  currents,  '82, 1077. 

Change  effected  by  jetty  built  in  1883,  '83,  1095. 
Projects. 

By  Capt.  Phillips,  1880,  for  the  construction  of  three  jetties  of  random  stone,  to 
prevent  further  abrasion  of  Shackleford  Point,  and  the  dredging  of  two  chan- 
nels, and  a  turning  basin  near  Beaufort;  estimated  cost,  1^,103.38,  '81,  1013, 
1017. 

In  1881  Capt.  Merour  recommended  a  system  of  jetties  for  projection  of  Shackle- 
ford Point  of  random  stone,  about  300  feet  long  and  spaced  about  300  feet  apart, 
'82,  1095.  Plan  approved  by  Board  of  Engineers,  with  recommendation  that 
the  jetties  should  be  founded  upon  mattresses,  '82,  1098.  Concurred  in  by 
Chief  of  Engineers  and  approved  by  Secretary  of  War,  '82,  1096. 

In  1884  Capt.  Bixby  recommended  the  expansion  of  the  project  to  cover  the  pro- 
tection of  Fort  Macon  Point  from  erosion  by  shore  protection  and  jetties,  '85, 
168, 1081.  After  an  expenditure  of  |75,000  on  previous  project,  it  was  estimated 
in  1886  that  (84,000  would  be  required  for  the  complete  protection  of  Shackle- 
ford and  Fort  Macon  Points,  and  the  formation  of  a  dredged  channel  100  feet 
wide  and  5  feet  deep  at  mean  low  water,  from  Bulkhead  Channel  to  Beaufort, 
'86,989;  '87,1030. 
Surveys. 

Ordered  by  act  of  June  14, 1880,  '80,  125.  Made  under  direction  of  Capt.  Phillips, 
1880  '81. 1013 

1881.  Survey  of  Shackleford  Banks.  '82, 1094. 

List  of  surveys,  '81, 1015;  '82, 1096;  '86^  989. 

Maps. 
1876,  '85, 1076;  1884,  '83,  856;  1885,  '85, 1076. 


BEAUFORT  HARBOR  AND  NEW  RITER,  W.  C-Watbrway  be- 
tween. 

(See  also  New  River,  N   C.) 

Appropriations. 

1886 $10, 000, '87,  1038. 

1888 5,000,  act  of  August  11, 1888. 

Gommerce. 

Justification  of  the  improvement,  '85,  1134,  1135;  '87,  1037. 
Contracts. 

1886.  R.  Moore,  dredging,  at  32^  cents  per  cubic  yard,  '87, 1038. 
Engineers. 
Chief  of  Engineers. 

Reports,  '84, 177 ;  '85, 177 ;  '87, 129. 
Engineers  in  Charge. 
Capt.  J.  Mercur.    ReT>ort,  84, 1055. 
•Capt.  W.  H.  Bixby,  1885-^—.    Reports,  '85,  1133,  1135;  '87, 1037. 

AooTafA  wfa 

J.  P.  Darling.    Reports,  '84, 1055 ;  '85,  1138. 
R.  Ransom.    Report,  '85, 1134. 
E.  D.  Thompson.    Report,  '87,  1038. 
Pliysical  Cliaraeteristics. 

Description  of  route,  '84,  1055;  '85, 1133,  1136. 
Plans. 

By  Capt.  Bixby,  1885,  for  the  formation  of  dredged  channels  from  3  to  9  feet  deep 
from  White  to  New  Rivera.  Estimated  cost  from  $78,000  to  |540,000.  This  cost 
was  GODBidered  as  incommensurate  with  the  benefit  to  be  derived,  '85,  1137. 
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BEAUFORT  HARBOR  AND  IHB'W  RIVBR,  N.  €•— Continaed. 

Projects. 

By  Capt.  Bixby,  1885,  for  the  formation  of  au  improved  channel  by  dredging  3 
feet  deep  at  low  water,  and  extending  from  Beau  ort  to  SwansborongU  on  the 
White  Oak  River;  estimated  coat,  $30,000, '85,  U:W;  '87,  X037. 
Surveys. 

Ordered  by  act  of  August  2,  1882.     Made  under  the  direction  of  Capt.  Mercur,  1882, 
'84,  1055. 

Also  by  act  of  July  5,  18':J4.     Made  under  direction  of  Capt.  Bixby,  '85,  1133, 
1135.      ' 

Maps. 
Bogue  Sound  and  vicinity,  '80,  896. 


BEAWFORT  TO   NEW   BERNE,  W.  C«— Inland  link  op  navigation 

BETWEEN. 

(See  New  Brknr  to  Beaufort,  N.  C— Inland  link  of  navigation  brtwbrn.  ) 


BEAVER  BAY,  19IIIVIV.'  Survey  for  harbor  of  rrfuqs  at. 

Eng^ineers. 

Chikf  of  Engineers. 

Reports,  '81,  247 ;  '82,  266. 
Engineer  in  Charge. 

Capt.  C.  J.  Allen.     Report,  '82,  2108. 
Assistant. 
S.  L.  Bayless,  '82,  2109. 
Plans. 
For  the  construction  of  two  crib  breakwaters  aggregating  1,450  linear  feet  in  length, 
at  an  estimated  cost  of  |150,000,  '82,  2109. 
Surveys. 
Ordered  by  act  of  March  3,  1881.    Made,  1881,  under  the  direction  of  Capt.  Allen, 
'82,  2108. 


BEIiAlVIY  RITER,  BT.  H.— Survey  of. 

[110,000  appropriated  by  act  of  Angnst  11, 1888.] 

Eng^ineers. 

Chief  of  Engineers. 

Report,  '87,  22. 
Engineer  in  Charge. 
Maj.  J.  A.  Smith.    Report,  '87,  484,  485. 
Assistant. 

F.  S.  Burrows.     Report,  '87,  486. 
Plans. 
By  Muj.  Smith,  1887,  for  excavation  of  a  channel  50  feet  wide  and  5  feet  deep  at 
mean  low  water  from  mouth  to  head  of  navigation;  estimated  cost,  |28,000, 
'87,  486. 
Surveys. 
Examination  and  snrvoy  ordered  by  act  of  August  5,  1886.     Made,  1887,  under  di- 
rection of  Maj.  Smith,  '87,  484,  485. 
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BEI«FAST  HARBOR,  RiE.— Improvement  of. 

(Continued  from  Vol.  I,  p.  65.) 

Appropriations. 

lH2^i9 $27,800. 

1880 3,000,  '80,  330. 

Statement  of  appropriatioiiH,  '87,  445. 
Engineers. 

Chief  of  P^nginkers.  • 

Reports,  '80,  HI;  '81,  05;  '82,  65;  '83,  60;  '84.69;  '85,  57;  '86,  56;  '87,  16. 
Enqineers  in  Charge. 
Col.  0.  Thorn,  1875-'a5.    Reports,   '80,  330;  '81,  463;  '82,  491;  '83,  412;  '84, 

463. 
Col.  C.  E.  Blunt,  18dV86.    Report,  '85,  467. 
M^.  J.  A.  Smith,  1886-'—.    Reports,  '86,  5,^5;  '87,  445. 
Operations. 
1879>'80.  Removal  of  shoal  in  front  of  wharves  hy  use  of  hired  dredj^e  and  plant, 

•80,  :i:i0.    Completion  of  project  of  1877,  at  a  cost  of  $22,000,  '80,  65,  331. 
In  1883  au  examination  showed  that  no  refilling  had  occurred  over  dredged  areas, 

'84,  463. 
1885-86.  Wreck  of  schooner  Waldemar  removed,  86,  536. 
1886-'b7.  No  operations,  '87,  445. 
Plans. 
By  Col.  Thom,  1880,  for  the  construction  of  a  jetty  from  north  shore  of  harhor  to 
direct  tidal  currents;  estimated  cost,  $18,000,  '80,  331. 
Projects. 
By  Col.  Thom,  1877,  for  deepening,  by  dredging,  to  depth  of  10  and  12  feet,  the 
area  between  the  wharves  and  deep  water  in  the  river,  '76^  i,  190.    Completed 
in  1880  at  a  cost  of  |>2,000,  '80,  65,  531. 
Sarveys. 
Haps. 
'80,330. 


BELIiAIREy  OHIO  — Examination  for  ice  harbor  at. 

Engrineers. 

Chief  of  Enginrbrs. 

Reports,  '80,  195 ;  '81,  263. 
Enginkkr  in  Charge. 

Maj.  W.  E.  Merrill.    Report,  '81,  1951. 

A.8SI  8T  ANT. 

J.  H.  Harlow.    Report,  '81,  1952. 
Plans. 

By  Meg.  Merrill,  1881,  for  the  protection  of  the  landing  against  ice,  by  the  cou- 
stmotion  of  two  crib-piers,  intermediate  between  the  present  plors  in  the  rail- 
road bridge;  estimated  cost,  |7, 500, '81,  1951,1953. 
§nrveys. 

Ordered  by  act  of  March  3, 1879,  *80,  195.    Made  under  direction  of  Maj.  Merrill, 
1881,  '81,  1951. 


BELIZE  PLAIIVE,  IVIIIVIV.    (See  Minnesota  Rivrr,  Minn.) 


BELIjE  BITEB,  lUICIT.    Ice  harbor  op  refuge  at. 

(Continued  from  Vol.  I,  p.  66. ) 
Appropriations. 

1881 $7, 000, '81,  2253. 

1882 5, 000, '83, 1875. 

1884 2, 000, '85,  2159. 

Comnierce. 

Danger  to  shipping  from  movement  of  ice  in  river,  '80,  2060. 
NeoessUy  for  protection  against  ice,  '80,  2060,  2062. 
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BELLE  RIVEB,  JIIIGH. -Continued. 

Contracts. 

1881.  Carkin,  Stickney  &,  Cram,  for  dredging,  at  13  conts  per  oubio  yard,  '81, 2(253. 

1882.  T.  H.  Hubbell,  for  dredging,  at  IG  cents  per  cubic  yard,  '83,  1876. 
1885.  T.  M.  Hubbell,  for  dredging,  at  20  cents  per  cubic  yard,  '85,  2159. 

Enirincers* 
Chief  of  Enqinkers. 
ReportH,  '80,  221;  '81,  209;  '82,  294;  '83,  303;  '84,  306;  '85,  329;  '86,  324;  '87, 
291. 
Engineers  in  Charge. 
Maj.F.  narwoo<l,'1879-'82.     Reports,  '80,  2059;  '81,  2252;  '82,  2335. 
Maj.  F.  N.  Farqubar,  1882-'83.     Report,  '83,  299. 

Lieut.  Col.  O.  M.  Poe,  1883-'—.     Reports,  '83, 1875;  '84,  2070;  '85,  2157;  '86,  1837; 
'87,  2262. 
Operations. 
1881-'82.  40,873  oubio  yards  dredged  between  moutb  of  river  and  first  bridge,  *82, 

2335. 
18d2-'d3.  28,235  cubic  yards  dredged  between  first  and  second  bridges,  '83,  1875. 
188:5-^84.  No  operations  for  lack  of  funds,  '84,  2070. 

1884-^85.  8,100  cubic  yards  dredged,  completing  project,  '85,  2158;  '87,  2262. 
Projects. 
By  Maj.  F.  Harwood,  1880,  for  the  formation  of  a  channel  50  feet  wide  and  13  feet 
deep,  from  mouth  of  river  to  Marine  City  draw-bridge,  and  from  there  to  second 
bridge  12  feet  deep;  estimated  cost,  $14,465,  '80, 1^)60;  '83,  1875.     Project  com- 
pleted in  1885,  at  a  cost  of  $14,000,  '85,  21:8;  '87,  2262. 
Surveys. 
Ordered  by  aot  of  March  3,  1879,  '80,  221. 
Made  under  direction  of  Maj.  Harwood,  1880,  '80,  2059. 
Map. 

1882,  '82, 2336. 


BEIVTOfV  HARBOR,  IflfGII.    (See  Saint  Joseph's  River,  Mich.) 


BEROEN  NECK,  N.  J.,  SHIP-CANAL  ACROSS— Survey  for. 

Comnfterce. 

Justification  of  improvement,  '80,  533. 
Eng^ineers. 

Chief  op  Engineers. 

Report,  '80,  85. 
Engineer  in  Charge. 

Lieut.  Col.  J.  Newton.     Report,  '80,  529. 

A.SSI  8TANT 

R.  H.  Talcott.     Report,  '80,  530. 
Physical  Charac^teristics. 

Described,  '80,  531.     Tidal  obstructions,  '80,  531. 
'Plans. 

By  Lieut.  Col.  Newton,  1880,  for  connecting  Newark  Bay  with  upper  New  York  Bay 
by  a  canal  4,500  feet  long,  12  feet  deep  at  mean  low  water,  and  200  feet  wide  at 
bottom;  estimated  cost,  exclusive  of  land  damages,  $3,332,42<>.88,  '80,  5.^0,  532. 
Private,  State,  and  Corporate  Work. 

Morris  Canal  crosses  Bergen  Neck  at  site  proposed  for  ship-canal,  '80,  531. 
Surveys. 
Ordered  by  act  of  March  3,  1879,  '79,  66,  1879. 
Made  under  direction  of  Col.  Newton,  1880,  '80,  530. 
Maps. 
'80,  530. 


B1DDI«E*S  POf]¥T,  at  iflackinac  Harbor,  ITIfCH.  — With  view  to 

CONSTJtUCTION    OK   BREAKWATER. 

(See  Mackinac  City,  Mich.,  survey  for  breakwater  at.) 


RIVERS   AND  HARBORS.  57 

BIO  BATOV  JflETBE  (fVIeto),  ABK.    (See  Bayou  Mbtre  (Meto),  Akk.) 


BIO  BLACK  BIVCR,  HHSS.-Improvkmknt  of. 

Appropriations. 

1884  15,000/85,1525. 

1886 5,000, '86,  1365. 

Commerce. 

Bridges  withont  draws  obstractiDg  navigation,  *82,  1566;  '85,  241,  1524;  '86,  236. 
Action  of  State  legislatare  required  nefore  further  ezpoDditnres  will  bo  umdc, 
'87,  14(56. 
Cncroacliments* 
Bridges  without  draws  obstructing  navigation,  '82,  1566;  '85,  241,  1524. 
No  further  expenditures  to  be  made  until  action  of  State  removes  obstructing 
bridges,  '87,  14(i6. 
Bufrineers. 
Chikf  of  Enginbbrs. 

Reports,  '81,  213;  '82,  210;  '85,  241;  '86^  2.36;  '87,  19a 
Engineers  in  Charge. 
Maj.  W.  U.  II.  Benyanrd,  1881.    Report,  '82,  1565. 
Capt.E.Bergland,  1884-'80.     Reports,  '85,  1524;  '86^  1365. 
Capt.  .J.  H.  Willard,  1886-'—.     Report,  '87,  1465. 

A^ISTANTS. 

W.  S.  Davis.     Report,  '82,  1506. 
W.  Porterfitdd.     Report,  '85,  1525. 
Operations* 
1884-'85.  Obstructions  removed  from  mouth  to  75  miles  above,  '85,  1524,  1527. 
1885-'86.  No  operations  for  lack  of  funds,  '86,  i:J65;  '87,  1466. 
No  further  work  proposed  until  legislative  action  is  obtained  to  remove  obstruc- 
tions of  existing  bridges,  '87,  1406. 
Physical  Ciiaracteristics. 

Description  of  river,  '82,  1567. 
Projects. 
By  Maj.  Benyanrd,  1881,  for  the  removal  of  logs,  snags,  and  similar  obstructions 
from  the  river,  between  the  mouth  and  Cox^s  Ferry,  a  distance  of  130  miles; 
estimated  cost,  $32,000,  '82,  1566,  1570;  '87,  236. 
Surveys. 
Examination  ordered  by  act  of  June  14,   1880.    Made  under  direction  of  Maj. 
Benyanrd,  1881,  '82,  1565. 


BIO  HATCHIfi  RIVER,  TENN.-Improvbmsnt  or. 

Appropriations* 

1^ $10,000, '80,  1330. 

1881 3,500,  '81,  1415. 

1882 3,000, '82,  1555. 

1884 2,500, '85.  1528. 

1886 3,000,  '86,1366. 

Total 22,000 

1888 5.000,  act  of  August  11,  1888. 

Statement  of  appropriations,  '87,  1481. 
Contmerce. 
Commerce  obstructed  by  bridges  without  draws,  '80,  1331. 
Advantages  arising  from  improvement,  '80,  1330,  1331 ;  '85,  1527. 
EnflTineers. 
Chief  op  Engineers. 
Reports,  '80,  156;  '81,  210;  '82,  207;  '83,  216;  '84,  225;  '8S,  242;  '86,  236;  '87, 
201. 
Engineers  in  Charge. 
Maj.  W.  H.  H.  Benyanrd,  1880-'H2.     Reports,  '80,  1330;  '81,  1415;  '82,  1555. 
Maj.  A.  M.  Miller,  l8S2-'Qi.     Reports,  '83,  1153;  '84,  1337. 
Capt.  E.  Bergland,  1884-^86.    Reports,  '85,  1527;  '86,  1366. 
Capt.  J.  H.  Willard,  1886-'—.     Report,  '87,  1479 
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BIO  HATCHIE  BITER,  T E IV .%•— Continued. 

En^liieers— Continued. 
Assistants. 
J.  Barney.    Report,  *80,  1331. 
J-  J.  Barry.    Report,  '85, 1528. 
I«egiftlatioii. 

Act  of  State  legislature  declaring  the  river  a  navigable  one,  '80,  1331. 
Operations. 
1880-'8l.  By  liired  labor,  376  snags  and  2.409  logs  were  removed  and  16,243  trees 

cut  down.    River  worked  over  from  Bolivar  to  its  month,  '81,  1415. 
1861-^82.  3,204  snags  and  logs  removed,  636  trees  cut  down,  and  1  wreck  removed. 

River  worked  over  from  Bolivar  to  its  mouth,  '82,  1555. 
1882~'83.  1,431  snags  and  logs  removed  and  679  trees  cut  down ;  185  miles  of  river 

worked  over,  '83,  1154. 
1883-'84.  No  operations  for  lack  of  funds,  '84,  1337. 
1884-'85.  969  logs  and  snags  removed  and  1,U94  trees  cut  down  ;  50  miles  of  river 

worked  over,  '85,  1528. 
1885-^86.  No  operations  on  account  of  high  water,  '86,  1366. 

1886-^87.  2,067  snags,  stumps,  and  logs  removed,  1^,813  trees  cut,  and  3  cut-off's 
cleaned,  '87,  1480. 
Priviate  and  CoFporate  'Work. 

Obstruction  of  river  by  bridges  without  draws,  '80,  1331,  1332. 
Projects. 
By  MaJ.  Benyaurd,  1879,  for  the  removal  of  snags,  leaning  trees,  and  logs  from 
Bolivar  .to  its  mouth,  a  distance  of  240  miles:  estimated  cost,  |.'>0,000,  '80,^1331, 
1342 ;  '87,  1479. 
Snrveys. 
Made  under  direction  of  MaJ.  Benyaurd,  1879,  '80,  1330. 


BIO  HOCKINO  BITEB,  OHIO— Exaiunation  of. 

Enfi^ineers. 

Chikf  of  Enginbers. 

Report,  '87,  244. 
Enginerr  in  Chabob. 

Lieut.  Col.  W.  E.  Merrill.    Report,  '87,  1835. 

A  aa  f  AT  ANT 

Lieut.  L.  H.  Beach.    Report,  '87,  ia^5. 
Plans. 

Lieut.  Col.  Merrill  reports  the  locality  as  worthy  of  improvement  and  requiring  no 

survey  for  an  estimate  of  cost  of  same,  '87,  1835. 
§urve^s. 
From  its  mouth  to  Coolvillo.   Examination  ordered  by  act  of  August  5, 1886.    Made, 

1887,  under  direction  of  Lieut.  Col.  Merrill,  '87,  1835. 


BIO  BAPIDS,  19IE.    (See  St.  John's  River.) 


BIO  §A]WDY  BIVEB,  W.  VA.  AND  KY.— Improvement  of. 

(Continued  from  Vol.  I,  p.  500.) 
A  ppropriatlons. 

lH78-'79 $24,000 

1880 r)5,000,  '80,  18-29. 

1881 50,000,  '81,  1982. 

1882 25,000,  '82,259. 

1884 50,000, '84,  17,51. 

1886 30,000/86,  1619. 

Total 234,000 

1888 31,500,  act  of  August  11,  1888. 
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BIO  SANDT  RIVER,  "W.  VA.  AND  KY.— Continued. 

Contracts. 

18^3.  D.  B.  Shipley,  for  delivery  of  stone  for  lock,  '84, 1749. 
£ni:ineers« 

Chief  of  Engineers. 
Re|K)rts,  »80,  196;  '81,  264;  »82,  258;  '83,  266;  '84,  265,  267;  '85,  290;  '86,  284; 
'87,  241,  249. 
Engineers  in  Charge. 
Lieut.  Col.  W.  E.  Merrill,  1875-'80.    Report,  '80,  195. 

Maj.J.  W.Cnyler,18H0-'83.    Reports,  '80,  1827;  '81,  1979;  '82,  1952;  '84,  1755. 
Capt.J.C.Po8t,188:i-'87.     Reports,  '83,  1564;   '84,  1749;   '85,  1884;   '86,  1618; 

'd7   1902 
Lieut!  Col.  W.  E.  Merrill,  1887-'—.    Report,  '87,  1823. 
Absistani^ 
E.  A.  Chjwe.    Reports,  '80,  1829;  '81, 1982;  '82,  1953;  '83,  1567. 
B.  C.  Howell.     Report,  '84,  1751. 
B.  F.  Thomas.    Reports,  '85,  1886 ;  '87,  1824. 
Operations* 
1879-'80.  Logs,  snags,  fallen  trees,  loose  and  solid  rock  removed  by  hired  labor, 

'80,  1827,  1&30. 
1880-'83.  Obstructions  removed  by  hired  labor,  '81, 1984 ;  '82, 1954 ;  '83, 1564, 1569; 
summary  of  results  accomplished,  '83,  1655.    This  improvement  of  the  natural 
channels  has  resulted  in  a  channel  50  feet  wide  and  2  feet  deep  from  Louisa, 
100  miles  up  the  Louisa  Fork,  and  a  similar  channel  in  Tug  Fork  for  a  distance 
of  108  miles,  '83,  1565. 
1883-'84.  Obstructions  removed  by  hired  labor  from  36  miles  of  Louisa  Fork ;  2,768 
cnbic  yards  of  stone  for  lock  delivered;  2,132  cubic  yards  rock  and  1,623  cubic 
yards  of  earth  removed  from  foundation  of  lock,  '84,  1750,  1751. 
1884-85.  Obstructions  removed  by  hired  labor  from  26  miles  of  the  Big  Sandy,  87 
miles  of  Louisa  Fork,  and  58  miles  on  Tug  Fork;  excavation  at  lock  site  and 
completion  of  nearly  two-thirds  of  the  lock  masonry,  '85,  1885. 
1885-'86.  Completion  of  masonry  for  lock,  '86,  1618. 

1886-'87.  Progress  on  fonndation  for  abutment  and  excavation  of  the  approaches  to 
the  lock,  1,603  trees  and  snags  and  6,608  cubic  yards  of  rock  removed  nrom  Louisa 
and  Tug  forks,  '87,  1823, 1825. 
Plans. 
By  Lieut.  Col.  Merrill,  1878,  for  the  improvement  of  the  natural  channels ;  to  better 
the  raft  and  push  boat  navigation,  to  be  followed  by  a  slack-water  navigation ; 
to  afford  a  permanent  5-foot  navigation  by  means  of  locks  and  dams;  at  esti- 
mated cost  of  $1,937,536,  '75,  i,  757 ;  '79,  1355. 
In  1880  Maj.  Cuvler  proposed  the  construction  of  the  first  lock  and  dam  at  Louisa, 

Ky.,  at  an  estimated  cost  of  $110,000,  '80,  1828;  '81,  1981. 
In  1863  this  estimate  is  increased  to  $213,237.:^,  '83,  1565. 
In  1883  Maj.  Cnyler  did  not  consider  the  Louisa  Fork  worthy  of  improvement  nor 

the  work  a  public  necessity,  '84,  1756. 
In  1887  Maj.  Post  considered  that  at  a  cost  of  $5,750  the  Louisa  Fork  could  be  im- 
proved from  the  Virginia  State  line  to  Dismal  Swamp,  so  as  to  improve  the  raft- 
ing facilities  by  the  removal  of  snags  and  rock,  '87,  1902. 
Private  and  Corporate  'Work. 

Work  doue  by  State  of  Kentucky,  '81,  1980. 
Projects. 
By  Lieut.  Col.  Merrill,  1878,  for  the  improvement  of  the  natural  channel,  to  afford 

a  better  raft  and  push-boat  navigation ;  estimated  cost,  $15,000,  '80,  1828. 
In  1880  modified  by  the  construction  of  a  lock  and  dam  at  Louisa,  Ey.,  at  estimated 

cost  of  $60,000,  '80,  1828. 
Increased  by  Capt.  Cnyler,  1881,  to  $110,000,  '81,  1981.    Increased  by  Capt.  Post, 

1883,  to  $213,237.39,  '83, 1566. 
From  1878  to  1886  $234,000  was  appropriated. 

In  1887  it  was  estimated  that  $62,645.31  would  be  required  to  complete  the  project, 
'87,  1824. 
Surveys. 
Localities  improved,  '81,  1980. 
Examination  of  the  upper  part  of  Louisa  Fork  of  Big  Sandy  River.    Made,  1883, 

nnder  direction  of  Maj.  Cnyler,  '84,  1755. 
Examination  of  Louisa  Fork  ordered  by  act  of  August  5,  1886.    Made  under  the 
direction  of  Capt.  Post,  '87,  1902. 
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BIO  STONE  LAKE  AND  LAKE  TRATEB9E,  RIIlVBr.-EXAMiNA. 

TION  WITH  A  VIEW  TO  THEIH  CONNECTION. 

(See  also  Minnesota  River.) 
En§:lneer8. 

Chief  of  £nqinebbs. 

Report,  '85,  296. 
Engineer  in  Charok. 
Maj.  C.  J.  Alien.    Report,  '85,  1951. 
Physical  Characteristics* 

Description  of  locality,  '85,  1951. 
Plans. 
MaJ.  Allen  considered  thnt  the  desired  connection  between  the  lakes  wonld  require 
the  constrnction  of  a  canal  and  lock,  at  an  estimated  cost  of  $400,000,  and  does 
not  think  the  iuiproyement  worthy  of  being  done  by  the  General  Qovernment, 
'85,  1953. 
Surveys* 

.  Exaniiuatiou  ordere<l  by  act  of  July  5,  1884.    Made  under  direction  of  Mai.  Allen, 
'85.  1911. 


BIO  SUNFLOWER  RIVER,  RIISS.-Improvbmbnt  or. 

(Coutiuned  from  Vol.  I,  p.  531.) 
A  ppropr  iations. 

1879 $20,000 

1880 8, 000, '80,  1318. 

1881 4,000, '81,  1411. 

1882 5, 000, '82,  1549. 

1884 5, 000. '84,  1336. 

1886 5,000, '86^  1359. 

Total 47,000 

1888 5,000,  act  of  August  11, 1888. 

List  of  appropriations,  '86,  1359;  '87, 1478. 
Commerce. 

Advantages  resnlting  from  improvement,  '85, 1511. 
Engineers. 

CUIEF  OF  EnOINKERS. 

Reports,  '80,  15ii;  '81,  208;  '82,  206;  '83,  214;  '84,224;  '85,  238;  '86»234;  '87, 
200. 
Engineers  jn  Charge. 
Maj.  W.  n.  H.  Benyaurd,  1878-'82.    Reports,  '80,  1316;  '81,  1408;  '82, 1548. 
MaJ.  A.  M.  Miller,  1882-'85.    Reports,  '83,  1145;  '84,  1334;  '85, 1511. 
Capt.  E.  Bergland,  1885-^86.    Report,  '86,  1359. 
Capt.  J.  H.  Willard,  1886-'—.    Report,  '87,  1477. 
Assistants. 
J.  M.  Searles.    Report,  '80,  1316. 
J.  J.  Barry.    Reports,  '81,  1409;  '82,  1549;  '83,  1146. 
C.  W.Phifer.    Report,  '85,  1512. 
Operations. 
1879-'e0.  10  wing-dams  built  by  hired  labor  at  Olephant  Bar;  removal  of  snags 

and  logs,  '80,  155,  1316. 
1880-^81.  472  snags  and  logs  removed  and  7,000  trees  cut  down;  wing-dams  built 

at  Callao  and  Vick'a  Landing.  '81,  1408. 
1881-'82.  20,245  trees  cut  down,  186  logs  removed,  775  linear  feet  wing-dams  built 

at  Callao,  Shell  Ridge,  and  Vick's  Landing,  '82,  1548. 
1882-'83.  20,433  trees  cut  down,  3,109  logs  and  snags  and  600  brash  piles  removed, 

'83,  1145. 
1883-'84.  No  operations  for  lack  of  funds,  '84,  1334. 
1884-'85.  2,524  linear  feet  wing-dams  built  at  Olephant,  Callao,  Woodburn,  John- 

Bonville,  and  Hollywood;  400  logs  and  snags  removed,  '85,  1511, 1513. 
1885-^86.  No  operations  for  lack  of  funds, '86^  1359. 

1886-'87.  46  snags,  stnmps,  and  logs  removed  and  1,115  linear  feet  of  wing-dams 
built,  '87,  1478. 
Physical  Characteristics. 
Description  of  river,  '85,  1511. 


BIYESS  AND   HABBOBS.  61 

BIO  SirifFI.OW£B  BIVBB,  MISS.— Con  tinned. 

Prejecte. 

By  Mi^.  Benyanrd,  1879,  for  improving  the  river  to  a  depth  of  from  3  to  3^  feet  by 
the  removal  of  obstrnctions  ftom  the  lower  part  of  the  river  and  the  improve- 
ment olOiephant  Bar  and  Mnsole  Shoals  by  wing-dams.    Estimated  cost, 
$66,0G0»  '79,  970;  '86^  234. 
Sarveys. 

1880.  Olephant  Bar  and  Mnsole  Shoal,  '80,  1316. 


BII«OXI  HABBOB,  ISIS S.— Improvement  of. 


Appropriations. 

1882 16,000/83,1029. 

1886 12,500, '86,  1206. 


1888 18,500,  aocofAngnst  11, 1888. 

Engineers. 

Chief  of  Enoinbbbs. 

Beports,  '81,  189;  '82,  186;  '83,  197;  '84,  206;  '85.  212;  '86,  209;  '87.  176. 
Engineer  in  Charge. 
Capt-  A.  N.  Damr^ll,  1882-'—.    Beports,  '82, 1322 ;  '83,  1029;  '84, 1217;  '85, 1:360; 
•86»  1205;  '87,  1333. 
Assistant. 
T.  L.  HuTison.    Beport, '82,  1323. 
Operations. 
r864-'86.  No  operations  on  aoconnt  of  insufficiency  of  appropriations,  '86^  1206. 
1886-^87.  Location  of  channel  made,  '87,  1333. 
Proiecto. 
By  M%J.  DamrelL  1881,  for  the  deepening  to  8  feet,  by  dredging,  the  channel  be- 
tween the  wharves  at  Biioxi  and  deep  water  in  Mississippi  Sound.    Estimated 
cost,  $35,000,  '82,  1322,  1323.    The  work  not  considered  susceptible  of  perma- 


nent improyement,  '84,  1217.    Estimate  increased  in  1885  to  |55,000,  '85,  1361 
Siirvoys* 
Ordei^  by  act  of  March  3,  1881.    Made  under  the  direction  of  MiJ.  Damrell,  1881, 
'82.1322. 


BI98ELI.'9  €ey£,  B.  I.— Bzamination  of. 

Enflrinoers. 

Chibp  of  Engineers: 

Beport,  '84,  99. 
Engineer  in  Charge. 
Maj.  J.  W.  Barlow.    Beport,  '84,  66t. 
Plans, 
The  improvement  desired  was  a  channel  6  feet  deep  and  60  feet  wide  between 
Karragahsett  Bay  and  the  wharves,  a  distance  of  1,200  yards.    Mi^.  Barlow 
considered  it  doubtful  whether  the  work  constituted  a  public  necessity,  '84, 
663. 
Surveys. 
Examination  ordered  by  act  of  August  2,  1882.    Made  under  direction  of  Maj, 
Barlow, '84,  663. 


BI«A€K  I«AKS  HABBOB,  IVIICH.— Improvement  of. 

(Continued  from  Vol.  I,  p.  66.) 
LppropriatiOBS. 

1861^-^9 1217,615.31 

1880 6, 000. 00 '80,  2026. 

1881 6, 000. 00 '81,  3231. 

1882 10, 006. 00 '82,  2312. 

1884 15, 000. 00 '84,  1989. 

1886 5. 000. 00 '86,  1769. 

Total 259,615.31 

^a89...r...f. 5, 000. 00,  act  of  August  11,1888, 
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BI.ACK  I«AKE  HARBOB,  MICH.-Gontinaed. 

Commerce* 

Statistics,  '81,  2232;  '82,  2313. 
Contracts. 

Id82.  Dewar  &  Wing,  for  orlb  ooustraction,  '83, 1826.    Contract  mo4ified  to  repair 
of  piers,  '83,  1827. 
Eng^lneers* 
Chiev  ok  Engineers. 
Reporto.  '80,  217;  '81,  295;  '82,  289;  '83,  297;  '84,  298;  '85,  320;  '86^  314;  '87, 

Engineers  in  Charge. 
Maj.  S.  M.  Mansfield,  1872-'80.    Report,  '80,  214. 
Maj.  F.  Harwood,  1880-^82.    Reports,  '80,  2026 ;  '81,  2030. 
Maj.  D.  P.  Heap,  1882-'83.    Report,  '82,  2312. 

Capt.  D.  W.  Lockwood,  1883-'— .    Reports,  '83,  1826;  '84,  1987;  '85.  2083;  '86, 
1768;  '87,2194. 
Operations. 
1879-'80.  2  cribs  placed  in  extension  of  north  and  sooth  piers,  '80,  2026. 
1880-'81.  Constmction  of  catch-sand  fences  and  repair  of  piers  by  hired  labor ; 
1,560  cubic  yards  sand  dredged  from  entrance  channel  by  united  States  dredge, 
•81,  2231. 
1881-'82.  1,042  linear  feet  catch-sand  fence  built  and  repair  of  piers  by  hired  labor ; 

9,330  cnbio  yards  dredged  from  channel  by  United  States  ^dredge,  '82,  2312. 
1882-^83-  Repair  of  piers, '83,  1827. 
1883-^84.  460  linear  feet  snperstruotnre;  north  pier  rebnilt  by  hired  labor.    Material 

furnished  under  contract  with  Dewar  &,  Wing,  '84,  1968. 
1884-'85.  Repairs  to  piers  by  hired  Jabor,  '85,  2083. 
1885-'86.  Repairs  to  piers  by  hired  labor,  '86,  1769. 
1886-'87.  No  operations,  '87,  2195. 
Projects. 
The  projects  of  1866  and  1873  proposed  the  formation  of  a  channel  of  entrance  of 
navigable  width  and  not  loss  than  12  feet  deep,  by  pior  estenaion  and  dredging. 
Estimated  cost  in  1866,  $106,238.04, '66,  iv,  104,  '83,  1827.    From  1852  to  1884, 
$238,673.23  had  been  czpeuded  and  had  resulted  in  obtaining  a  channel  of  en- 
trance 9  feet  deep,  '84, 1988, 1989. 
In  188:)  Capt.  Lockwood  proposed  placing  an  additional  crib  50  feet  long  at  the 
outer  oud  of  each  pier,  and  completing  the  repairs  to  the  piers  at  an  estimated 
cost  of  $.35,000, '84,  1989. 


BI«ACK  BITER,  ARK.  AND  MO.— Imfrovbmbnt  of. 

(Continued  from  Vol.  I,  p.  69.) 

Appropriations. 

1880 $15,000,  '80,  1326. 

1881 6,000,  '81,  1517. 

1882 10,000,  '82,  1585. 

1884 20,000,  84,231. 

1886 5,000, '86,  1377 

Total 56,000 

1888,  Black  River,  Ark.  and  Mo....  J  ^^^["^^  ^^  ^"S"***  ^^'^^• 

Commerce. 

Decline  in  commerce,  '84,  1403. 
Engineers. 

Chief  of  Engineers. 
Reports,  '80,  156,  158;  '81,  218;  '82,  215,216;  '83,  223;  '84,  231 ;  '85,  247;  '86, 
240;  '87,208. 
Engineers  in  Charge. 
M^J.  W.  II.  H.  Benyaurd,  1879-'81.    Reports,  '80,  1326 ;  '81,  1436. 
Capt.  T.  H.  Handbury,  1881-'83.     Reports, '81,  1515;  '82,  1583,1584;  '83,  1172. 
Maj.  M.  B.  Adams,  1883-^84.    Report, '84,  1403." 
Capt.  H.  8.  Tabor,  1884-»— .  Reports,  '85,  158:3 ;  '86,  1377 ;  '87,  1537. 
Operations. 
I880-'81.  All  operations  carried  on  bv  hired  labor ;  l,li50  linear  feet  of  brush  dam 
built  at  Devil's  Tooth  and  Eagle's  Neat  Shoals ;  556  snags  iind  586  trees  re- 
moved,'81,  1436. 


BIVEBS   AND   HABBORS.  63 

BIiACK«BIVfiB,  ABK.  AND  RIO.— Continned. 

Operation — Continned. 

l881-'82.  971  snags  and  3,100  trees  removed.  Closore  of  the  ''Ghate^  by  brash  dam, 
'82,  1584. 

188^'83.  1,175  snags  and  5,3d6  trees  removed,  '83,  1173. 

188a-'84.  1,4'^  snags  and  2,480  trees  removed,  *84.  1403. 

1884-'85.  120  snags  and  9,291  trees  removed,  '85,  1585. 

18d5-'86.  No  operations  for  lack  of  funds,  '86,  1317. 

1886-^87.  540  snags,  10,130  overhanging  trees,  and  4  drift  piles  removed;  16,004 
trees  deadened,  '87, 1538. 
Projects. 

By  Mftj.  Benyanrd,  1879,  for  the  improvement  of  the  river  between  Poplar  Bluff  and 
White  Biver  by  the  removal  of  logs,  snags,  and  trees,  and  construction  of  wing- 
dams.    Estimated  cost,  $30,800,  '80,  1329. 

In  1885  Capt.  Tabor  considered  that  an  annual  appropriation  of  from  $8,000  to  $10,000 
would  be  required  to  keep  the  river  available  for  navigation,  '85,  247. 
Surveys. 

Ordered  by  act  of  March  3, 1879,  '80,  158.  Made  under  direction  of  Mai.  Benyaurd, 
1879,  '80,  1326. 


BLACK  BITISB  FBOM  ITS  MOUTH  TO  TBIIVITY,  I^A.-Ex- 

AMINATION  OF. 

Engrineers. 

Chief  of  Engineers. 

Report,. '84,  227. 
Engineer  in  Charge. 
Capt.  A.  M.  Miller.    Report,  '84,  1363. 
Plans. 
Capt.  Miller  did  not  consider  the  improvement  of  tho  river  by  cut-oflb  a  public 
necessity  or  the  river  worthy  of  improvement,  '84,  1363. 
Sarvejrs. 
Examination  ordered  by  act  of  August  2, 1882.    Made,  1882,  under  direction  of  Capt. 
Miller,  '84,  1363. 


BI«A€K  BITEB  HABBOB»  OHIO— Improvemknt  of. 

(Continued  from  Vol.  1,  p.  70.) 
Appropriations. 

1879 $175,204.77 

1880 1,000.00,  '80,2132. 

1881 7,000.00, '81,  2307. 

1882 ^ 7,000.00,  '82,2397. 

1884 10,000.00,  '84,2096. 

1886 10,000.00, '86,  1862. 

Total 210,204.77 

1888 10,000.00,  act  of  August  11,  1888. 

Contracts. 
1881.  J.  Stang,  for  construction  of  pile  revetment,  '81,  2306 ;  modified  in  1883  to 
cover  repairs,  '83,  1902.    James  Roonov,  jr.,  for  dredging,  at  24  cents  per  cubic 
yard,  '81,  2308. 
1884.  J.  Stang,  for  pier  repairs,  '85,  2224.    Stang  &  Gillmore,  for  dredging,  at  21 

cents  per  cubic  yard,  '85,  2224. 
1886.  Stang  &  Qillmore,  for  dredging,  at  25^  cents  per  cubic  yard,  and  repairs  to 
pirrs.  '87,  2313,  2315. 
Engrineers. 
Chiisv  of  Enginebrs. 
Reports,  '80,  226 ;  '81,  309 ;  '82,  303 ;  '83,  311 ;  '84,  314 ;  '85, 339 ;  '86, 333 ,-  '87, 
299. 
Engineers  in  Charge. 
MiJ.  J.  M.  Wilson,  1878-'82.    Reports,  '80.  2127 ;  '81,  2306. 
MaJ.  L.  C.  Overman,  1882-'—.    Reports,  '83,  1902 ;  '84,  2094 ;  '85,  2223 ;  '86,  1861  j 
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BJLACK  BITER  HABBOB,  OHIO-OoDtinaed. 

Operations. 

History  of  paet  operations,  '80,  2127. 

1879^^80.  Repairs  to  piers  by  hired  labor,  '80,  2131. 

1880-'81.  Minor  repairs  to  piers,  '81,  2306. 

1881-'82.  10,637  cubic  yards  dredged,  400  linear  feet  pile  revetment  built  at  inner 
end  east  pier,  and  minor  repairs  made  to  piers,  '82,  2390. 

1882-'83.  Minor  repairs  to  piers,  428  linear  feet  west  pier  superstmotnre  removed, 
'83,  1903. 

1883-^84.  693  linear  feet  of  superstructure  of  west  pier  removed,  308  linear  feet  pile 
revetment  at  inner  end  east  pier  rebuilt,  138  linear  feet  of  west  pier  super- 
structure repaired ;  minor  repairs  to  both  piers,  '84,  2095. 

1884-'85.  3,331  cubic  yards  dredged  from  channel,  656  linear  feet  of  east  pier  super- 
structure removed,  262  linear  feet  pile  revetment  placed  on  channel  side  of  west 
pier,  and  225  linear  feet  of  pile  revetment  placed  on  both  sides  of  east  pier, 
%5,  2224. 

1885-'86.  No  operations  for  lack  of  funds,  '86,  1861. 

1886-'87.  3,994  cubic  yards  dredged  from  bar  at  entrance  and  repairs  made  to  piers, 
'87,2313.    - 
Projects* 

History  of  the  work  from  1828  to  1880,  '80,  2131.  Projects  between  1828  and  1880 
proposed  by  pier  extension  and  dredging,  the  formation  of  a  channel  of  entrance 
of  navigable  width,  and  not  less  than  14  feet  deep.  In  1880  an  expenditure  of 
$175,138.92  had  resulted  in  the  formation  of  a  channel  not  less  than  15  feet  deep, 
'80,  22(5,  2132.  In  1880  M^J.  Wilson  proposed  the  extension  of  the  piers  to  the 
16-foot  cams  in  the  lake,  with  the  renewal  of  2,000  linear  feet  of  old  super- 
structure. Estimated  cost,  $42,000,  '80, 2131.  Increased  in  1882  to  $45,000,  '82, 
2397 ;  increased  in  1884  to  $64,000,  on  account  of  unexpected  repairs,  t^,  2096. 
Surveys. 

Maps. 
'81,  2308. 


BLACK  BITEB9  mCH.—EXAMINATION  OF  MOUTH  OF. 

[$10,000  appropriated  b^  act  of  August  11,  1888.] 
Bngrftneers. 

•  Chibf  of  Enoinebbs. 
Report,  '87,  294. 
Enginbsr  in  Cbakob. 
Lieut.  Col.  O.  M.  Poe,  1886.    Eeport,  '87,  2279. 
Plans. 
By  Lieut.  Col.  Poe,  1887,  for  improvement  of  the  river  by  removal  of  the  shoal  at  its 
mouth  to  a  uniform  depth  of  17  feet ;  estimated  cost,  $69,300,  '87,  2280. 
Survera. 
Examination  ordered  by  act  of  August  5,  1886.    Made,  1886,  under  direction  of 
Lieut.  Col.  Poe,  '87,  2279. 


BEiACK  BITEBf  N.  €•— Survey  ai^d  improvement  of. 

Appropriations. 

1^ $3,000. '87,  1004. 

Proviso  of  act  of  August  5, 1886,  '87,  1043. 
Commerce. 

Justification  of  the  improvement,  '85,  1147;  '87,  1043. 
Eni^^lneers. 

Chief  of  Engineers. 

Reports,  '84,  177;  '85, 177;  '87, 130. 
Enqineebs  in  Chabge. 

Capt.  J.  Mercur.    Report,  '84, 1061. 

Capt.W.H.Bixby,1884-'— .    Reports,  '85,  1145,  1148;  '87,  1042, 
Assistants. 

6.  H.  Elliott.    Report,  '84,  1061. 

C,  Humphries.    Report,  '85, 1^57. 
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BliACK  RlTlSBt  W*  C— Continned. 

JLeglslation. 

Act  of  the  State  of  North  Carolina  inoorporating  the  Black  River  Navigation  Com- 
pany, '85, 1153. 
Repeal  of  State  act,  '87,  1043. 
Physical  Charactertotics. 

Description  of  river,  '84,  1061;  '85,  1146,  1149, 1151. 
Plans. 
In  1883  Capt.  Mercnr  did  not  consider  the  work  a  pablic  necessity  or  worthy  of  im- 
provement, '84,  1061. 
Projects. 
By  Capt.  Blxby,  1884,  to  secure  a  thoronehly  cleared  natural  channel  over  the  70 
miles  of  river  between  Its  month  and  Lisbon,  and  afterwards  a  4-foot  low-water 
channel  below  Point  Caswell.    Estimated  cost,  $33,500,  '85,  1148 ;  '87,  1043. 
A  part  of  the  river  controlled  by  a  corporate  company,  whose  rights  should  be  ceded 
to  the  United  States  before  expenditures  are  made,  '85,  1149 ;  '87,  1043. 
Svrveys. 
Rxamination  ordered  by  act  of  August  2,  1883.    Made  under  direction  of  Capt. 

Mercnr.  '84, 1061. 
Survey  made,  1884,  under  the  direction  of  Capt.  Blxby,  '85,  1148. 


BJLACK  BITER,  S.  €•— Exaionatiom  ov. 

Enfflneers. 

Chief  of  Ekgiiobbrs. 

Reports,  '80,  125;  '81,  1C8. 
Enqinker  in  Charge. 

Capt.  C.  B.  Phillips.    Report,  '81,  1040. 
Assistant. 
C.  W.  Forster.    Report,  '81,  1041. 
Physical  Cbaracteristics. 

River  described,  '81,  1041. 
Plans. 
Capt.  Phillips  considers  that  there  is  literally  no  navigation,  and  no  plan  or  esti- 
mate is  submitted,  '81,  1041. 
Sarveys. 
From  Kingston  to  its  mouth,  ordered  by  act  of  June  14, 1880,  '80, 125.    Made  under 
direction  of  Capt.  PhilUps,  '81, 1040. 


BJLACK  ROCK  HABBOB,  CONN.— Improveicbnt  of. 

Appropriations. 

1884 120,000, '85,  655. 

1886 5,000,  '86,647. 

1888 10,000,  act  of  August  11,  1888. 

Commerce. 

Just  ideation  of  the  improvement,  '84,  666,  669. 
Contracts. 

1885.  J.  A.  Bouker,  for  construction  of  breakwater,  at  $1.22  per  ton  of  stone,  *88| 
G54.     H.  Sd  a.  Beardsley,  for  dredging,  at  15  cents  per  cubic  yard,  '85,  654. 

1886.  E.  Brainard,  for  dredging,  at  9  cents  per  cubic  yard,  '87,  613. 
En^rtneers. 

Chief  of  £NaiNBBR^. 

Reports,  '84,  99;  '85,  86;  '86^  87;  '87,  49. 
Engineers  in  Charge. 

Lieut.  Col.  W.  McFarland,  1883-^86.    Reports,  '84,  666;  '35,  653. 

Lieut.  Col.  D.  C.  Houston,  1886-^—.    Reports,  '86,  646;  '87,  613. 

AflfilBTANT. 

H.  N.  Babcock.    Report,  '84,  667.^ 
1443  EN 5 
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BI.ACK  ROCK  HABBOB,  CONIV.-Contiuiied. 

Operations. 

1884-^85.  4,974  tons  of  stone  placed  in  breakwater;  19,984  cubic  yards  dredged  from 
Cedar  Creek  Channel,  of  which  half  the  cost  was  paid  by  prvate  parties,  '85, 
654. 

1885-^86.  6,440  tons  of  stone  placed  in  the  breakwater,  partially  completing  the 
work  for  the  whole  length,  '86^  647. 

1886-'87.  21,500  cubic  yards  dredged  from  Cedar  Creek  channel,  '87,  613. 
Physical  Ciiaraeteristics. 

Description  of  harbor,  '84,  668. 
Private  and  Corporate  IVork. 

Dredging  in  18d4-'85,  by  private  interests,  '85,  86,  654. 
Projects. 

In  1836^38,  $21,550  expended  in  closing  a  breach  across  Fairweather  lahind,  '85» 
653. 

By  Lieut.  Col.  McFarland,  1883,  for  the  construction  of  a  riprap  breakwater  2,700 
feet  long,  extending  from  Fairweather  Island  to  the  miMuland,  and  dredging  a 
channel  3,300  feet  long,  80  feet  wide,  and  6  feet  deep  at  mean  low  water  up  Cedar 
Creek.    Estimated  cost,  |80,000,  '84,  667,  668;  '85,  653;  '87,  613. 
Surveys. 

Ordered  by  act  of  August  2, 1882.  Made,  1883,  under  the  direction  of  Lieut.  Col. 
McFarland,  '84,  666. 

BiAPS. 

Black  Book  Harbor,  '85, 654. 


BliACK  ITARBIOB  RIT£R,  FBOIS  TVS€A£.00§A  TO  DAHV^- 
IEI«'S  CREEK,  AI«A.~IicPRoyBMXNT  or. 

(See  TOMBIQBEK  AND  BLACK  WARRIOR  RiVSRS,  ALA.  AND  MlBS.) 

ApproprtatiOBS. 

'     1884 $50, 000, '85,  1354. 

18tf6 56,250, '86,  1200. 

1888 100,000,  act  of  August  11, 1888. 

Below  TujBcalooBa 18, 000. 

CoiDincrce. 

Justification  of  improvement,  '80, 1219;  '85,  1364. 
Engrinecrs. 
Chief  of  Enoinbers. 

Reports,  '81,  189;  '85,  210;  '86^  208;  '87,  172. 
Board  of  Engineers. 
Convened  by  S.  O.  No.  9,  C.  of  £.,  1886,  to  consider  the  improvement  of  the  Black 

Warrior  River,  Ala.    Report,  '87,  1302. 
(Col.  Craighlll,  Lieut.  Col.  Merrill,  Mf^s.  King,  Damrell,and  Post.) 
Engineer  in  Charge. 

Maj.  Damrell,  ISTJ-^—.    Reports,  '81,  1218;  '85,  1354;  '86^  1199;  '87,  1299. 
Assistant. 
E.  a.  Smith.    Report,  '81,  1218. 
Plans. 
By  Maj.  Damrell,  1880,  for  slack- water  navigation  between  Tuscaloosa  and  Forks 
of  Sipsey  and  Mnlbery,  by  means  of  locks  and  dams.    Estimated  cost,  $1,200,000, 
'81,  1218,  1220;  '85, 1354:  '86,  1199. 
By  Maj.  Damrell,  1885,  for  a  slack-water  navigation  between  Tuscaloosa  and  Dan- 
iel's Creek,  by  means  of  movable  locks  and  dams.    Estimated  cost,  $245,786, 
'85,  1354. 
Projects. 
By  Board  of  Engineers,  1886,  for  a  slack- water  navigation  between  Tuscaloosa  and 
Daniel's  Creek,  by  means  of  locks  and  fixed  dams.    Estimated  cost,  $567,000, 
'86,  1200;  '87,  1300,  1301,  1303. 
Sarveys. 
Ordered  by  act  of  March  3,  1879,  '81,  189. 
Made  under  direction  of  Maj.  Damrell,  1879,  '81,  1816. 
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BI^CKHTATSR  RfrFBR  AND  BAST  BAT,  FI^A.—Ezamxnation  of. 

Benefit  of  improvemeiit,  '82, 1318. 
Bnffioeers. 

Cbikf  of  Enginebrs. 

Bdports,  '80,  141;  '81,  189;  '82,  166. 
Snoinber  in  Chargb. 

Capt.  A.  N.  Bamtell.    Report,  '82, 1309. 
Aasistaitt 
H.  Haines.    Report,  '82, 1»11. 
Plans. 
By  Capt.  Damrell,  1880,  for  the  formation,  by  dredging,  of  a  channel  thiongh  the 
bais  100  feet  wide  and  9  feet  deep  at  mean  low  water.    Estimated  cost,  fSo.OOO, 
'82,  1310. 
Sorveya. 
Ordered  by  act  of  March  3, 1879,  '80,  141.    Made,  1880,  nnder  direction  of  Capt. 
Damrell,  '82,  1309. 


BIiA€KirAT£S  BIVBB,  FA.— Impkovbiont  of. 
(Continued  ftom  Vol.  I,  p.  72.) 


Ap^propriationa. 


'8-^79 »7,500 

1880 3,500, '80,  822. 

1881 1,500,  '81,992. 

1882 1,500, '82,  1077. 

Totol 14,000 

BflHTineers* 

Chief  of  ENon^BBRs. 
Reports,  '80,  119;  '81,  160;  '82, 156;  '83,  162;  '84,  166;  '85,  157;  '86^  162; '87, 

Enginbbrs  in  Charge. 
Capt.  C.  B.  Phillips,  1879^81.    Report,  '80,  821. 
Capt.  J.  Mercur,  1881-'84.    Reports,  '81,  991 ;  '82,  1077 ;  '83,  843. 
Capt.  F.  A.  Hinman,  1884-^—.    Reports,  '84, 1031 ;  '85, 1033 ;  '86^  961 ;  '87, 987. 
Operations. 
All  operations  by  hired  labor. 
1879-^80.  Removal  of  wreck,  161  snags,  and  206  trees  jalao  54,110  cabic  yards 

dredged  from  bar  at  month  and  George's  Bend,  '80,  822. 
1880-'81.  18,000  onbio  yards  dredged  at  Franklin  and  Littletown  Bend,  and  90 

linear  feet  of  revetment  bnilt  at  Franklin,  '81,  992. 
188W82.  No  operations,  '82, 1077. 
1382-^83.  Dredging  at  Littletown  Bend,  '83,  843. 


1883-^84.  RemovaTof  515  snags,  logs,  and  trees,  '84,  1031. 
1864-'87.  No  operations  for  lack  offhnds,  '85,  1033;  '86^  961;  '87,987. 
Prelects. 
By  B.  T.  Abert,  U.  8.  C.  £.,  1875,  for  dredging  and  the  removal  of  snags  and  trees 
from  the  month  to  Franklin.    Estimated  cost,  $14,850,  '75,  ii,  162 ;  ^87, 120. 


BI«0€K  I9I«AIVD  HABBOB,  B«  I.— Impbovxhxnt  of. 
(Continued  from  Vol.  I,  p.  73.) 


Limrepriatiens. 


1285,000 

1880 6,000, '80,  390. 

1882 19.000, '82,  562. 

1884 15,000,  '84.  628. 

1886 20,000,  '86,  612. 

Total 345,000 

1888 15,000,  act  of  Angust  U,  16881 
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BLOCK  ISLAND  HARBOR,  R.  I.-Continaed. 

Commerce. 

Increaae  of  commeroe,  '82,  85. 
Valne  of  harbor,  '85,  611. 
Contractu. 

18ti0.  McDuriDott  &  Daly,  for  dredffiog,  at  2d  ceuts  per  cabic  yard,  *81,  563. 

1883.  C.  H.  Edwards,  for  ffranite  iriprap,  at  |1.89  per  ton,  '83,  496.    J.  Soally,  for 
baildfDff  harbor  wall,  ^83,  496. 

1884.  J.  Scmly,  depositiofr  riprap  in  breakwater  gap,  at  $1.65  per  ton,  '85,  608. 
1887.  W.  H.  Molthrop  6[,  Co.,  for  granite  riprap  for  breakwater  and  enlargement 

of  inner  harbor,  '87, 560. 
engineers. 
Chief  of  Ekoineers. 

Beporte,  '80,  75;  '81,  85;  '82,  85;  '83,  82;  '84,  88;  '85,  76;  *86,  77;  '87,  40. 
£mgin££iis  i\  Chargjc 

Lieat.  Col.  G.  K.  Warren,  1870-'82.    Reports,  '80,  390 ;  '81,  563 ;  '82,  562. 
Lieut.  Col.  G.  H.  Elliot,  1882-^87.    Reports,  '83,  496 ;  '84,  626;  '85,  606,  610 ;  '86, 

609 
MiJ.  W.  R.  Livermore,  1887-^—.    Report,  '87.  558. 
Assistant. 
J.  P.  Cotton.    Report,  *80,  391. 
Operations. 
l879-'80.  No  operations,  '80,  390. 
1880-'H1.  Removal  of  wreck  and  dredging  16,146  cubic  yards  f^om  inner  harbor,  '81, 

563. 
1881-^82.  No  operations,  '82,  562. 

1882-'83.  Construction  of  Jetty  by  hired  labor  and  building  harbor  wall  by  con- 
tract, '83,  496. 
1883-'84.  Completion  of  sea-wall  and  jetty ;  repair  of  wharf  at  inner  harbor,  '84, 

627. 
1884-^85.  5,795  tons  riprap  placed  in  breakwater  gap,  '85,  608. 
1885-'86.  2,376  tons  riprap  placed  in  breakwater  gap;  repairs  to  piers  of  inner 

harbor, '86, 611.  *^  8  f,      f 

1886-'87.  No  operations,  '87,  559. 
Projects. 
By  Lieut.  Col.  Warren,  1880,  for  dredgins  inner  harbor  to  depth  of  9  feet  with  the 
removal  of  a  wreck  therefrom.    Estimated  cost,  $8,000,  '80,  391,  392;  com- 
pleted, 1881,  '81,  563. 
By  Lieut.  Col.  Warren,  1881,  for  the  construction  of  a  harbor  wall  on  the  east  side 
of  inner  harbor  and  the  construction  of  a  Jetty  to  protect  harbor  from  the  ma- 
terial washed  from  the  southward  and  eastward.    Estimated  cost,  |19,000,  '82, 
563. 
By  Lieut.  Col.  Elliot,  1883.  for  replacing  the  timber  cribs  on  north  and  west  sides 
of  inner  harbor  by  walls  of  stone  and  for  replacing  south  wharf  by  a  retaiuing- 
wall,  backed  with  earth.    Estimated  cost,  |30,000,  '83,  497. 
By  Lieut.  Col.  Elliot,  1884,  for  closing  gap  200  feet  long  in  main  breakwater,  '85, 

607. 
By  Lieut.  Col.  Elliot,  1885,  for  enlargement  of  inner  harbor  to  an  area  of  about  18f 
acres.    Esthnated  cost,  |46,189,  %6,  611,  613. 
Surveys. 
Maps. 
'80,  390 ;  '85,  612. 


BLOSSOIU  ROCKy  €AIi.    (See  San  Francisco  Harbor,  Cal.) 


BlilJE  BUCK  BAR,  TEX.    (See  Sabine  Pass,  Tex.) 


BOGUE  SOUiKD,  1¥.  C.    (8ee  Beaufort  and  New  River,  N.  C.) 


BOGUE  60UAID,  J^.  C,  between  :.ew  River  and  Beaufort.    (See 
Beaufort  and  New  River,  N.  C,  examination  of  sound  between.) 
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BOOIVE  FlIBKy  !£¥•    (See  Kkmtuckt  River.) 


BOONTII^Lii:,  MO.— SuftVBT  at. 
(See  MissouBi  Rivbr  bbtwebn  mouth  a>'d  Sioux  Crrr.) 


BO<|VET  BITER,  N.  ¥•— Examination  of. 

Bnglneers« 

Chief  of  Enginbsbs. 

Report,  '84,  330. 
Engineer  in  Charge. 

Maj.  W.  McFarland.    Report,  '84,  2162. 
Assistant. 

J.  A.  Gillespie.    Report,  *84,  2163. 

PlttOS* 
MaJ.  McFarlaDd,  1883,  in  view  of  the  small  interests  involved,  did  not  consider  the 
river  worthy  of  improvement  or  the  work  a  pnhlio  necessity,  '84,  2163. 

Examination  ordered  by  act  of  August  2,  1882.    Made  under  direction  of  MaJ. 
McFarh^nd,  '84.  2162. 


BOSTON  BL4BBOB,  MASS.— Improvbmxnt  of. 

(Continued  from  Vol.  I,  p.  76.) 
Appropriations. 

lS^% 11,516,663 

1880 75,000, '80,346. 

1^1 100,000, '81,  515. 

1882 96,500, '82,  513. 

1884 5,000, '84,  513. 

1886 56, 250, '86,  670. 

Total 1,849,413  

1888 125,000,  act  of  August  11,  1888. 

Contracts.  ^     ,    ,  .        . «.      ^ ««       ^ 

1879.  New  England  Dredging  Company,  for  dredging,  at  74  and  33  cents  per  cubic 

1880.  Moore  &  Wright,  for  dredging,  at  39  cents  per  cubic  yard,  '81,  615,  516. 
Eastern  Dredging  Company,  for  dredging,  at  37  cents  per  cubic  yard,  '81,  517, 

1881.  Eastern  Dredging  Company,  for  dredging,  at  22  cents  per  cubic  yard,  '81, 518. 
R.  Hamilton,  for  dredging,  at  19  cents  per  cubic  yard,  '81,  518.    Eastern  Dredg- 

1882. 

wT'Townsend,  for  rock  removal,  at  $35  per  cubic  yard,  '83,  4'54. 
1883.  J.  McDermott,  for  dredging,  at  39  cents  per  cubic  yard,  '83,  454. 

1886.  Bay  State  Dredging  Company,  for  dredging  in  Fort  Point  Channel,  at  15  cents 
per  cubic  yard, '87,  519. 

1887.  J.  E.  Chapman,  for  dredging  in  Boston  Harbor,  at  23  cents  per  cubic  yard,  '87, 
519. 

Bnipineers. 
Chief  of  Engineers.  ._     ^^ 

Reports,  '80,  69;  '81,  73 ;  '82,  73;  '83,  68;  '84,  75;  '85,  63 ;  '86,  63;  '87,  26. 
ENOiNEEks  IN  Charge.  ^ 

Col.  G.  Thora,  1871-'8:J.    Reports.  '80,  346 ;  '81,  515 ;  '82,  512 :  '84,  588. 

Mai.  C.  W.  Raymond,  1883-'ri6.    Reports.  '83,  445 ;  '84,  503, 589 ;  '85,  502, 543, 646. 

Maj.  G.  L.  Gillespie,  1886-'-.    Reports,  '86,  564  ;  '87,  511. 

jjk  flflTAT  ANT 

H.  P.  Bothfield.    Report.  '85, 546. 
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Operatioiis* 

1879-^80.  146  oubio  yards  rock  removed  from  Kellog's  Ledge ;  39,917  cable  yards 
dredged  flrom  Man-of-War  Shoals;  21,054  cubic  yards  dredged  from  Anchorage; 
47,9^  cubic  yards  dredged  from  Mystic  Ri^er ;  sea- wall  repaired,  '80,  347. 

188(M81.  30,409  cubic  yards  dredged  from  Anchorage  Shoals;  5,007  cubic  yards 
dredged  from  Low  Middle  Shoals;  33,114  cubic  yards  dredged  from  Charles 
River;  48,343  cubic  yards  dredged  from  Mystic  River;  21,924  cubic  yards 
dredged  firom  Nantasket  Beach  Cnannel :  sea-walls  repaired,  '81,  516. 

1881-^82.  63,453  cubic  yards  dredged  firom  Anchorage  Shoals;  48,530  cubic  ^ards 
dredged  fi-om  Mystic  River:  29,885  cubic  yards  dredged  firom  Charles  River ; 
19,9S@  cubic  yards  dredged  from  Nantasket  Beach  Channel ;  sea-walls  repaired, 
'82,  513,  519. 

1882-'83.  40,327  cnbic  yards  dredged  from  Anchorage  Shoals;  33,490  cnbic  yards 
dredged  from  Mystic  River;  12,500  cubic  yards  dredged  firom  Charles  River; 
50  cnbic  yards  rock  removed  firom  Nantasket  Beach  Channel ;  sea-walls  repaired, 
'83, 447. 

1883-^.  19.990  cubic  yards  dredged  from  Nick's  Mate  Channel ;  31,950  cubic  yards 
dredged  from  Castle  Island  Shoal ;  57,631  oubio  yards  diedged  from  Charles 
River :  sea-walls  repaired,  '84,  504. 

1884-'85.  Repairs  to  sea-walls  and  snrvey  of  part  of  the  lower  harbor,  '85,  63. 

1885-'86.  Repairs  to  sea-walls  and  snrvey  of  part  of  lower  harbor,  '86,  63.  History 
of  past  operations,  '86,  567. 

188&-'87.  94,211  cnbic  yards  dredged  from  Fort  Point  Channel;  repair  to  eastern  sea- 
wall at  Level's  Island  and  south  and  middle  walls  at  Deer  Island,  '87,  512^516. 
Projects. 

The  improvements  undertaken  since  1866  were  projected  as  the  necessities  of  the 
haroor  required,  being  in  general  conformity  with  the  recommendations  of  the 
Uuited  States  commissioners,  whose  labors  terminated  in  1866.  The  preserva- 
tion of  the  principal  headlands  by  permanent  sea-walls ;  the  widening  to  600 
feet  and  deepening  to  23  feet  at  mean  low  water  of  the  main  ship-channel,  with 
the  removal  of  sunken  rock  and  shoals  in  other  parts  of  the  harbor :  the  widen- 
ing to  100  feet  ahd  deepening  to  8  feet  at  mean  low  water  of  Hingnam  Harbor 
C£innel;  the  opening  of  the  channel  at  mouth  of  Mystic  River  to  a  width  of 
400  feet  and  a  depth  of  23  feet  at  mean  low  water.  The  opening  of  a  channel 
from  the  month  of  Charles  River  to  head  of  navigation,  as  follows :  To  West- 
ern Avenue  Bridge  a  channel  200  feet  wide  and  7  feet  deep  at  mean  low  water ; 
fh>m  thence  to  Market  Street  Bridge  a  channel  80  feet  wide  and  6  feet  deep ; 
from  thence  to  the  head  of  navigation  a  channel  (30  feet  wide  and  2  feet  deep. 
The  formation  of  a  channel  from  the  harbor  to  Nantasket  Beach  wharves  100 
feet  wide  and  9^  feet  deep  at  mean  low  water.  The  removal  of  rocks  from  the 
main  channel,  its  borders,  and  approaches,  '80,  345;  '86,  503.  To  June  30 
1887,  there  had  been  appropriated  for  this  work  since  1867 11,()63,750,  '87,  511. 
Estimated  cost  for  completion  of  existing  project,  $435,500,  '87,  518. 

By  MaJ.  Raymond,  for  the  improvement  of  Fort  Point  Chaimel  by  dredging,  so  as  to 
form  a  channel  about  1^  miles  in  length,  extending  from  the  entrance  to  a  point 
near  the  draw-pier  of  the  Federal  Street  Bridge,  the  channel  to  be  175  feet  wide 
and  23  feet  deep  at  mean  low  water.  Estimated  cost,  $100,000,  '85,  546,  548; 
'87,  516. 
Surveys. 

1884.  Of  lower  part  of  harbor,  '85,  504. 

Survey  of  Fort  Point  Channel  ordered  by  act  of  August  2, 1882.  Made  under  direc- 
tion of  MaJ.  Raymond,  who  reported  that  a  snrvey  had  already  been  Just  made 
by  the  State  of  Massachusetts^,  '84,  588. 

Examination  of  Fort  Point  Channel  ordered  by  act  pf  July  5, 1884.  Made  under  the 
directions  of  MaJ.  Raymond,  '85,  545. 

Maps. 
Of  Boston  Harbor,  '80,  348 ;  '83,  454 ;  '87,  517. 
Of  Charles  River  Harbor,  '84,  512. 
Of  channel  between  Nix's  Mate  and  Long  Island,  '87,  517. 


BOUOUE  CHITO  RITCSB,  HIISS.  AND  I.A.— Examination  or. 

£ngrineers. 

Chikf  of  Engineers. 
Reports.  '80,  146;  '81,  197;  '83.  212. 
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BOVOVE  CHITO  RTTBB,  MISS.  AMD  LA.-Continned. 
E  nyillACrt— Continued. 

ExiGINXV  IN  CHABav. 

Maj.  A.  Stiokney.    Beport, '83, 1133. 
AssiSTAirr. 
H.  C.  Collins.    Beport,  '83  1133. 
Plans. 
M^j.  Stickney  oonsidered  that  no  improyement  could  be  made,  exoept  at  a  cost 
incommensarate  with  benefits  to  be  gained,  '83,  1133. 
Survey. 
Ordered  by  act  of  Jane  14,  1880,  '80, 146. 
Made  ander  direction  of  M^j.  Stickney,  '83,  1133. 


BOVOUE  FAUA  BITER,  I^A.^Examinatioh  OV. 

(See  also  Tchefunotb,  La.) 
Enffineers. 

Cbisf  of  Enoinsers. 

Beporto,  '80, 146;  '81,  197;  '84,  216. 
Enoiukxr  IK  Chabok. 

MaJ.  A.  Stickney.    Beport,  '84,  12i33. 

H.  C.  Collins.    Beport,  '84,  1284. 
Plans. 
M%J.  Stiokney  did  not  consider  that  the  improvement  above  Covington  coold  be 
made  at  any  reasonable  cost.    Below  Covington  it  might  be  improved  by  ont- 
off.    Estimated  cost,  $1,856,  '84,  1283. 
Survey. 
Ordered  by  act  of  Jane  14, 1880,  '80,  146. 
Made  ander  direction  of  MaJ.  Stiokney,  1884,  '84,  1283. 


BBANDYWINE  BIYEB,  DEI..-Sl7ByKT  or. 

Commerce. 

Justification  of  the  improvement,  '84,  881,  885. 
Enfftneers. 
Chief  of  ENOiNEERfl. 

Beport,  '84,  139. 
Engikebr  in  Charge. 

Lieat.  Col.  G.  Weitzel.    Bepurt,  '84,  879,  882. 
Assistants. 
£.  A.  Giesler.    Beport,  '84,  880. 
J.  H.  Dager.    Beport.  '84,  833. 
PhTsleal  Characteristics. 

Biver  doBcribed,  '84,  883. 
Plans. 
By  Lieat.  Col.  Weitzel,  1883,  for  the  formation  of  a  dredged  channel  from  the  month 
to  Market  Street  Bridge,  in  Wilmington,  from  50  to  100  feet  wide  and  from  6 
to  9  feet  deep,  at  an  estimated  cost  of  |96,525,  '84,  883,  884. 
Snrvejrs. 
Examination  ordered  by  act  of  Angast  2, 1882.    Made  under  the  direction  of  Lieat. 

CoL  Weitzel,  1882,  '84,  879. 
Sarvey  made  in  1883,  '84,  882. 


BBANFORD  HARBOR,  COBTIT.— Surtst  of. 

Commerce. 

Statement  relating  thereto,  '84,  678,  679. 
Engineers. 
Chief  of  Engineers. 
Beport,  '84,  99. 
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BBAKTFORD  HARBOB,  GOlfN.-Continoed. 

E  nfftaee  rs— Continued. 
Enqikeebs  in  Cbabob. 
Mm.  J.  W.  Barlow.    BeRort, '84,  678. 
Maj.  W.  McFarland.    Beport,  '84,  679.   * 

AflfllSTANT 

H.N.Baboock.    Beport, '84,  680. 
Plans. 

Mi^.  MoFarland,  in  1863,  did  not  ooniider  that  the  oommeroe  of  the  port  insifcified 
the  expenditure  of  |78»000,  which  would  be  reqniced  to  form  a  channel  loO  feet 
wide  and  9  feet  deep  through  the  shoal  areas  in  the  harbor,  '84,  679,  680. 
Surveys. 

Examination  ordered  by  act  of  August  2, 1882.    Made  under  the  direction  of  Mi^. 
Barlow,  '84, 678. 

Survey  made  under  direction  of  Mi^.  McFarland,  '84.  679. 


BBAZ08  BIYEB9  TEX.— IxPBOVXMENT  or  mouth  of. 

(Continued  from  Vol.  I,  p.  80.) 
Appropriations. 

1880 $40.000, '80, 1244. 

1881 40,000, '81,  1350. 

1882 50,000, '82,1462. 

1884 10,000, '84,  1310. 

1:886 18,750,  '86,  1328 

Total 158,750 

Commerce. 

Justification  of  improTement,  '81,  1350. 
Contracts* 

18tjl.  Ranters  Sl  Son,  for  Jetty  construction,  '81,  1347.    G.  L.  Long,  for  Jetty  oon- 

straction,  '82,  1461. 
1882.  R.  Moore,  for  Jetty  construction,  '83, 1087. 
1864.  F.  A.  Brock,  '85, 1461. 
Cnirtneers. 
Chief  or  Enoinksrs. 
Reports,  '80,  148;  '81,  201,1351;  '82,198;  '83,203;  '84,218;  '85,228;  '86.225; 
'87,  191. 
Board  of  Engineers. 
Permanent  Board  on  river  and  harbor  Improyement.    Report  of,  '81,  i:i52.    (See 
Projects.) 
Enoinekrb  in  Charge. 
Msj.  C.  W.  Howell,  1874-'80,  '80,  146. 
•  M^.  8.  M.  Mansfield,  1880^86.    Reports,  '80, 1242;  '81, 1347;  '82, 1460;  '83, 1087; 

>84. 1309;  '85, 1460;  '86, 1327. 
Msj.  O.  H.  Ernst,  1886-'—.    Report,  '87, 1427. 
Assistants. 
J.M.Picton,'82,14e2. 
H.  C.Ripley.    Report, '87, 1428. 
Operations. 
1880-^81.  Partial  construction  of  742^  linear  feet  of  north  channel  Jetty,  '81,  1348. 
1881>'82.  Work  on  north  Jetty  in  progress,  under  contracts  with  Kanters  &  80a 

and  G.  L.  Long,  '82, 1461. 
1882-'8:).  Work  in  progress  on  north  and  soath  Jetties,  under  contract  with  R.  Moore, 

'83, 1088. 
1883-'84.  No  operations  for  lack  of  funds,  '84, 1310. 
1884-^85.  Work  in  progress  on  north  Jetty,  under  contract  with  F.  A.  Brock,  '85 

1461. 
1885-^86.  No  operations  for  lack  of  funds,  '86^  1328.    The  north  Jetty  has  been  partly 
completed  throughon t  a  length  of  2,433  linear  feet.    The  south  Jetty  foundation 
course  laid  for  700  feet,  '86, 1327. 
1886-'67.  No  operations  pending  a  consideration  of  revised  plans  of  improvements 
'87,  191. 
PhTSical  €haracteriatiC9* 
Slight  tides  in  river,  '81, 1349, 1353. 


RIVEBS   AND   HABB0B6.  73 

BBAZOS-BITEB,  TE]|.-Contmaed. 

Projects. 

By  Mi^.  HowoU,  1873,  for  the  improvement  of  ohannel  over  the  bar  at  moath  of  river 
by  meaiui  of  two  converging  pile-Jetties,  each  five-eighths  of  a  mile  long  and 
400  feet  apart  at  their  oater  ends.  Estimated  cost,  (286,484,  '75,  i,  d38»  041; 
'80, 1243. 

The  work  not  considered  susceptible  of  permanent  completion,  '80, 1244. 

By  M%j.  Mansfield,  1880,  for  parallel  jetties,  terminating  in  18  or  20  feet  of  water, 
Jetties  to  oonsist  of  bmsn,  stone,  and  concrete;  their  direction  to  be  cbosen  so 
as  to  fix  the  channel  in  its  natural  position.  Approximate  length  of  north  jetty, 
3,600  feet :  of  sonth  jetty,  4,350  feet.    Estimated  cost,  $522,890.44.  '81, 1349. 

Beoommendea  by  Board  of  Engineersi  *81, 1355.  Concurred  in  by  Chief  of  Engi- 
neers and  approved  by  Secretary  of  War,  '81,  1352. 

In  1887  the  $140,&^  expended  had  not  resulted  in  any  useful  eficct  upon  the  bar. 
The  plan  for  improvement  to  receive  further  consideration,  '87, 191. 


BBAZOS  8ANTIAOO  HABBOB,  TEX.-lHPBOVBMSirT  of. 

(Continued  from  Vol.  I,  p.  81.) 

Appropriations. 

1878 16,000 

1880 25,000, '80,  1*273. 

1881 75, 000, '81,  1367. 

1882 60,000, '82,  1477. 

1884 25,000, '84,  1318. 

1886 37, 500, '86^1335. 

Total 228,500 

1888 25,000,  act  of  August  11,1888. 

Contracts. 
1881.  G.  L.  Long,  for  jetty  construction,  '82,  1476. 

1883.  R.  Moore,  for  jetty  construction,  '84,  1317. 

1884.  B.  Moore,  for  Jetty  construction,  '85,  1469. 
Enirineers. 

Chief  of  EnOinbebs. 
Reports,  '80,  149 ;  '81,  203,  204 ;  '82,  200 ;  '83,  205 ;  '84, 220 :  '85, 229 ;  '86, 226 ; 
'87,  192. 

BOABD  OF  £NaiNBER8. 

For  river  and  harbor  improvements.    Report,  '82, 1489.    (See  Projects.) 
Enginebbs  IX  Chargb. 
Maj.  C.  W.  Howell,  1870-'80.    Rebort,  '80,  146. 
MaJ.  S.  M.  Mansfield,  l&S0-'86.    Reports,  '80,  1272:  '81,  1365;  '82,  1475,  1480: 

'83,  1094;  '84,  1316;  '85,  1468;  '86,  1334. 
Uai.  O.  H.  Ernst,  1886-'—.     Report,  '87,  1433. 

AjSSISTAXTS. 

H. C.Ripley.    Reports,  '81,  1367 j  '82,  1477,  1482. 
J.  O.  Wright.    Report,  '83,  1095. 
Lieut.  W.  L.  Fisk.    Report,  '84,  1318. 
Operations* 
188W82.  Construction  of  sonth  jetty  commenced  and  495  linear  feet  partly  com- 
pleted, '82,  1476. 
1882-'83.  Work  in  progress  over  2,300  linear  feet  of  sonth  jetty.    Delay  from  yellow 

fever, '83,  1095. 
l883-'84.  Work  in  progress  on  south  jetty;  total  length  of  3,500  feet,  '84,  1317 ; 

•85,  1468. 
1884-'85.  Work  in  progress  on  sonth  jetty;  total  length  of  3,500  feet,  '85,  1468; 

'86^1334. 
1885-^86.  No  operations  for  lack  of  funds,  '86»  1335. 
1886-W.  Survey  of  harbor  in  progress,  '87,  1433. 
Pltjsical  Cliaraeferistlcs. 
Description  of  pass,  '81,  1368;  '82,  1489. 
Gradnal  filling  of  harbor,  '81,  1369. 
Small  rise  of  Udes,  '82, 1490. 
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BBA9E08  SAlf TIAOO  BL4BBOB,  TEX.-Coniinaed. 

ProJecU. 

By  jCi^,  Mansfield.  1881,  fbr  deepening  the  channel  across  the  bar  and  the  malnte- 
nanoe  of  a  snitable  harbor  inside  tiie  pass  by  the  constraction  of  two  parallel 
jetties  at  the  month  of  the  river,  extended  to  the  12-foot  cnnre,  and  a  damfh>m 
Point  Isabel  to  Brazos  Santiago,  closing  the  lagoon,  the  sonih  Jetty  to  be  3,630 
feet  and  the  north  Jetty  2,040  feet  long.  Estimated  cost,  |678,U64.50,  '81, 1367, 
1372 :  '82,  1478,  1481,  1469, 1490 ;  '86,  1334. 

Approved  by  Board  of  Engineers,  1881,  so  for  as  the  application  of  available  fnnds 
to  constmotion  of  sonth  Jetty  will  permit,  '82,  1490 ;  '86,  1335 ;  >87,  1433. 
Siinreys. 

From  Brazos  Santiago  to  Point  Isabel,  oHllered  by  act  of  March  3, 1881,  '81,  204. 
Made  under  direction  of  Mi^.  Mansfield,  1882,  '82,  1477.   ' 

Maps. 
'82,1478;  '84^1316. 


BBBAKWATEB  AT  CliGTEI^AND,  OKIO    (See  Clbveulnd,  Ohio, 

BRBAKWATER  AT.) 


BBBAKWATEB  AT  IflA€iUNAC,  MICH.    (See    Mackinac  Bbbak- 

WATKR,  Mich.) 


BBEAKWATEB  AT  NB^W  HAT£N,  CONN.    (See  New  Havek,  Conk., 

BREAKWATER  AT.) 


BBBTOBf  BAT,  MB*    (See  Leonardtown  Harbor  (Breton  Bay),  Md.) 


BBIDOINO  THB  NAYIOABLB   WATBBS  OF   THE  VNITEB 

STATES    (See  also  Topical  Index.     Subject:  BridgeSf  and  bridges  at  special 
localities, 

(Continued  from  Vol.  I,  p.  83.) 

Oeiieral  Conslderationfl. 

Of  navi^^ation  through  bridges  over  Upper  Mississippi  River,  '82,  1979. 

Power  of  Congress  to  protect  navieation,  '82,  1980. 

Necessity  for  onanges  m  laws  relating  to  bridges  across  the  Ohio  River,  *82,  1813, 

2002. 
General  considerations  at  special  localities,  '80, 199,  1849 ;  '81,  267,  2009 ;  '82,  262, 

1989;  '83,  271,  1591;  '84.  269,  1769;  '85,  292,  1917;  '86,  369,  2111;  '87,  337, 

2613. 
lieyifllatioa. 
Necessity  of  legislation  relating  to  bridges  over  the  Upper  Mississippi  River,  '82, 

1979. 
Consideration  of  a  proposed  act  to  prescribe  the  dimensions  of  bridges  across  the 

Ohio  River,  '82,  2001. 
Defects  in  present  laws  relating  to  bridges  across  the  Ohio  River,  '82,  2008. 
Amendatory  act  proposed  for  (Jhio  River,  '82,  2010. 

Necessity  for  general  law  applying  to  bridges  over  navigable  waters,  '82,  1813. 
Commerce. 
Power  of  Congress  to  protect,  '82, 1980.    List  of  bridges  on  Upper  Mississippi  which 

impede  commerce,  '82,  1981. 
Importance  of  ooal  interests  on  the  Ohio  River  and  the  requirements  of  its  com- 
merce, '82,  2005. 
Obstruction  to  navigatioa  on  Chippewa  River,  Wis.,  ftom  existing  bridges,  '82, 1811. 


SIYEBS   AND   HABBOBS.  75 

BRIDOE  at  Artliar  Kill— Statbn  Island  Soukd. 

Bridge  authorized  by  act  of  June  16,  1886,  '87,  337. 
Plans. 

Description  of  plans  proposed,  '87, 2635. 
Engineers. 

Board  of  ENomsBBS. 
Beport  of  Board  of  1886,  '87,  3638. 

GHIBV  or  ENGINKBBfl. 

Beport,  '87,  337,  2637. 
€oiiinierce. 

Dimensions  of  tows,  '87,  2633. 
Height  of  vessel  masts,  '87, 2634. 


'  BRIBOE  at  Beaver,  Pa«— Acnofla  thb  Omo  Bivbb. 

(Continued  from  Vol.  I,  p.  84.) 

Leyifllatlon. 

Executive  requirements,  '80,  199, 1849 ;  '87,  2655. 
Plans. 

Bail  road  company  required  to  build  in  oonneotion  with  the  bridge  a  dike  for  the 
protection  of  navigation,  '80,  199.  1849.  M%J.  W.  £.  MerriU  reports  that  such 
dike  has  not  been  built,  '80,  1849.  Department  of  Justice  decides  that  the 
United  States  is  powerless  to  compel  railroad  company  to  build  dike,  '80, 1852. 
Subsequent  changes  of  opinion,  '84, 1787,  1788 ;  '87,  2655. 

Board  of  finffinsers  convened  in  1883  to  examine  questions  at  issue  with  a  view  of 
avoiding  ieffislation,  '84,  269.  The  Board  consider  the  bridge  as  now  built  is 
an  obstruction  to  navigation,  but  failed  to  effect  satisfactory  arrangements 
with  the  company  for  me  correction  of  the  evil,  '84,  1786;  '87, 2655.  (Lieut. 
Cols.  Craighili  and  Weitzel  and  M%].  Mackenzie.) 
Bnatneers. 

Chief  of  Engineers.    Beports,  '80,  199, 1849 ;  '84,  269,  1787 ;  '87,  338,  2659. 


BRIBOB  beti^reen  Belle  Isle  and  the  American  shore  —  Across 

Dbtroit  Bivbr. 

Commerce. 

Conservation  of  navigable  waters  by  the  United  States,  '85,  292,  1918. 
Enirtneers. 
Chief  of  Enginbbbs. 
Beport,  '85,  292,  1918. 


BRIDGE  at  Cairo,  111.— Across  thb  Ilunois  Bivbr. 

Eieylslatlon. 

Act  authorizing  the  bridge,  '86^  370. 
Plans. 
Plan  proposed  by  bridge  company  considered  inadmissible  by  Board  of  Engineers, 
'86,2127.    Kecommendationsof  the  Board  of  Engineers, '86,  2127.     Concurred 
in  by  the  Chief  of  Engineers. 
Enfftneers. 
Board  of  Ekoinbbbs. 
Board  report  adversely  to  a  draw  and  recommend  a  clear  headway  of  53  feet  above 
high  water,  '86^  2127.    (Lieut.  Cols.  Abbot  and  Poe  and  Majs.  Mackenzie  and 
Allen.) 
Chibf  of  Ekoinbbrs. 
Beport, '86, 369, 2127. 
Commerce. 
Dimensions  of  Ohio  Biver  steamers,  '86,  2121.    Protests  of  commercial  interest* 
against  the  bridge,  '86^  2130. 
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BRIDO£S  at  €ainden  and  Pine  Bluff;  Ark.— Across  the  Ouachita 

AND  ABKAKSAS   S1YER8. 

LeirMatioto. 

Bridge  aathorized  by  act  of  June  27, 1882,  '83,  271. 
Plans. 
Description  o^  '83,  1605. 

XiOcation  of  bridge  10  miles  below  point  specified  in  act  of  June  27,  1882,  '83,  1606. 
Bridges  partly  completed  before  passage  of  act,  '83,  1607.    Draw-span  openings 
across  Ouachita  River  only  110  feet  in  place  of  139,  as  required,  '83.  IG07. 
Becommended  by  Capt.  T.  U.  Uandbury,  taat  the  matter  of  the  length  of  draw- 
bridge opening  be  allowed  to  remain  in  abeyance,  '83,  1609.    Approved  by 
Secretary  of  War,  '83,  1610. 
Enirtneers. 
Chief  of  Enoinssbs. 
Report,  '83,  271,  1606. 


BRIDGE  at  Charleston,  W.  Fa«— Across  the  Great  Kanaw^  River. 

Lesrislation. 

Changes  recommended  by  Board  of  Engineers,  '84,  1798,  1802. 
Plans. 
Col.  W.  P.  Craighill  considered  that  the  channel-span  should  not  be  less  than  250 
feet  clear  opening,  height  of  clear  spans  not  less  than  70  feet,  '83,   15^ 
Dimensions  of  spans  referred  to  Board  of  Engineers,  '84,  1797. 
Recommendations  of  Board,  '84,  1797. 
Enirtneers. 
Board  of  Engineers. 
Recomm*^nd  channel-span  with  clear  opening  of  400  feet  and  its  lowest  part  at 
least  29  feet  above  the  highest  water  and  75  feet  above  low  water,  '84,  1798. 
(Lieat.  CoIh.  Craighill  and  Merrill  and  Capt.  Post.) 
Chief  of  Engineers. 
Reports,  '83,  271,  1591 ;  '84.  271,  1796. 
Commerce. 
Requirements  of  commerce,  '83,  1593 ;  '84,  1804. 


BRIDGE  ff>etween  Cincinnati,  Ohio,  and  Covington,  Ky.— Across 

the  Ohio  River. 
liei^islation. 

Bridge  authorized  by  act  of  May  20,  1886,  '87,  337. 
Plans. 
The  Board  of  Engineers  of  1886  disapproved  the  location  of  the  bridge,  '87,  337. 
Approval  of  changed  location  and  plan,  '87,  337,  2631. 
Eni^ineers. 
Board  of  Engineers. 

Report  of  Board  of  1886,  '87,  2616,  2621. 
Chief  of  Engineers. 
Report,  '87,  337,  2613. 


BRIDGE  at  Detroit,  IHicli.— Aoeoss  the  ohahhbl  between  Lake  Huron 

AND  Erie. 

(Continued  from  Vol.  I,  p.  87.) 
Plans. 

Described  and  discussed  by  Board  of  Engineers,'  '80,  1854. 
£n^neers. 

Board  of  Engineers. 

Convened  at  Detroit  October  14^  1879,  '80,  1853.  The  Board  consider  a  tunnel 
under  the  river  the  most  satisfactory  solution  to  the  problem.  If  bridge  is 
built  it  should  be  provided  with  a  draw-span  of  not  less  than  300  feet.    Rxed 

' .  spans  not  less  than  450  feet  in  the  dear,  with  60  feet  headwav,  '80,  18G5. 

Mai.  Wilson  did  not  concur  in  plan  of  bridge  with  draw,  '80,  I806.  (Lieut.  Cols. 
Kaynolds  and  Michler,  and  Mi^s.  Poe,  Houston,  and  Wilson.) 
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BRIDGE  at  Detroit,  IUfcli.— Continued. 


Knffineera^Continaed. 

Chief  or  Enoinevbs. 
Beport,  '80,  199. 
Cominerre* 

Statistios,  '80,  1857, 1862. 


BBIDOE  at  Daboqae,  Iowa*— Across  the  Mississippi  Biysr. 

(Continned  from  Vol.  I,  p.  88.) 
Legislation. 

The  act  of  March  3,  1875,  fixed  the  width  of  the  draw-span  at  500  feet.     Bv  the  n -t 
of  May  29,  1884,  this  was  reduced  to  400  feet,  '84,  271. 
Plans. 
Modifications  in  spans  discassed  hy  bridge  company,  '83, 1595, 1598.    Becommended 
by  Chief  of  Engineers,  '83,  1598.    Action  of  Congress  necessary  before  modifi- 
cation can  be  made,  '83,  1599. 
Modified  by  act  of  May  29, 1884,  '84,  271. 
Engineers. 
Chiev  of  Engineers. 
Beportd,  '83,  871,  1598;  '84,  271. 


BRIDGE  near  Fairmont,  W.  Ya«— Across  the  Mononoahela  Bivbr. 

Plans. 

Beferred  to  Lient.  Col.  Merrill  for  examination  and  report,  '85,  293,  1920.  Becom- 
mended that  site  and  plans  be  approved,  provided  that  one  channel-span  be 
arranged  with  opening  of  220  feet  and  a  clear  height  of  41^  feet,  '85,  19*23. 
Clear  span  rednced  to  140  feet,  '85,  1924,  and  the  recommendation  made  and 
approved  by  Secretary  oi  War  that  the  bridge  company  be  permitted  to  bnild 
at  a  less  height  than  that  above  indicated,  provided  they  will  subsequently 
raise  the  bridge  if  required,  '85,  1924. 
Enirineers. 

Chief  of  Engineers. 
Beport,  '85,  293,  1923. 


BRIDGE  at  Fort  Snelllng,  IXIinn^—AcRoss  the  Mississippi  Biver. 

(Continned  from  Vol.  I,  p.  a9.) 

Legislation. 

Bridge  authorized  by  act  of  June  30,  1878,  '80,  199, 1869. 
Plans. 

Test  of  bridge  assigned  to  Capt.  C.  J.  Allen,  '80,  200.    Beport  of,  '80, 1369. 
Engrineers. 
Board  of  Engineers. 

The  Boaril  approve  of  plan,  '80,  200.    (Gen.  Terry  and  Col.  Warren.) 
Chief  of  Engineers. 
Beport.  '80,  200. 


BRIDGE  (proposed)  at  Geori^etown,  D.  €•— Across  the  Potomac  Bn^R. 

JLei[islation. 

Bridge  authorized  by  act  of  February  23,  1881,  Congress  appropriating  $140,000 
therefor,  '82,  2012. 

Purchase  of  Aqueduct  Bridge  authorized  at  $85,000,  but  found  to  bo  impracticable, 
'82,  2012,  2018.  Becommended  legislation,  '86,  931;  '87,  -99.  Act  of  Juue 
21,  1886,  providing  for  purchase  and  reconstruction  of  bridge.  '87,  *09. 
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BRIDOC  (PROFOflSD)  at  Oeorvetowot  D*  €•— Continiwd. 

Plans. 

Location  discaaaed,  '82,  d016, 2023. 
BeqairementB  of  bridKes,  ^82, 2024»  2027, 2033. 
ProposalB  Teceiyed/82, 2023, 2026. 
Estimates  of  cost.  '82.  '^32. 

General  description  of  Aqn^not  Bridge  completed  in  1868»'86,932;  '87,806L 
Plans  of  new  bridge,  '87,  902-008. 
Engrlneers. 
Chief  of  Enginrbrs. 
Reports, '82,  263,2013;  '87, 104,905. 

EKOIMXSBfl  IN  CHARQB. 

S.T.Abert,U.8.C.E.    Report, '82, 2014, 2022,2087. 
Lieat.  CoL  P.  C.  Haines.    Report,  '87, 898. 


BRIDGE  (Aqusduct)  at  Oeor^etown*  D.  C.^Aoboss  thx  Potokao  Bitxb. 

lierlslation. 

History  of,  '86,  931. 

Senate  resolntion  of  February  25, 1886,  calling  for  an  examination  of  present  eon- 
dition  of  bridge  and  its  safety  when  the  aqnedoot  la  filled  with  water,  '86, 
148. 
Plans. 
General  description  of,  '86, 932. 
Condition  of  bridge  in  1886, '86, 933. 

Repairs  required,  '86, 947.  * 

Enipineers. 
Chief  of  Enoinbsbs. 
Report  on  condition  of  bridge  in  1886,  '86, 148;  '87. 896. 


BRIDGE  at  HendersonTille,  Ky.— AcRoes  teoe  Omo  River. 

£«egrislatlon. 

Bridge  autliorized  by  act  of  December  17, 1872,  '82, 1990. 
Plans. 
Description  of  spans  proposed, '82, 1891. 
Changes  in  plan  approved  by  Board  of  Engineers  made  without  its  approval,  '86, 

21:^,2139. 
Modifications  sQbsequently  approved,  '86, 2140. 
Board  of  Engineers  recommended  plan  submitted  by  railroad  oompany  for  approval, 

'82, 19i>2. 
(Lieut.  Col.  Comstock,  M%js.  Weitzel  and  Merrill.) 
Eng^ineers. 
Chief  of  Enoineebs. 
Reports,  '82, 263, 1989 ;  '86, 370, 2138, 2140. 
Commerce. 
Requirements  of  the  Ohio  River,  '82, 1990. 


BRIDGE  at  Keithsburvb*  III*— Across  thx  liissrssxra  Rim. 

Legislation. 

Bridge  authorized  by  act  of  April  26, 1882,  '86, 369. 
Plans. 
After  certain  modifications  the  plan  and  location  were  approved  by  the  Secretary 
of  War, '86, 369, 2111. 
Engineers. 
Chief  of  Ekoinebbs. 
Report, '86, 369, 2111. 
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BBIDOE  at  LltUe  Rocky  Ark.— Across  thjb  Arkansas  River. 

(Continned  from  YoL  I,  p,  92.) 

Ijeffislatlon* 

Bridge  authorised  by  acts  of  July  1, 1870,  and  May  31, 1872,  '81. 2010 ;  '84, 270, 1789. 
Plans* 
Re^uiren^ntB  of  Coofn^ess,  '81, 2010. 
Plan  as  proposed  by  bridge  compauy,  '81, 2013. 
Board  of  Surveyors  convened  at  Little  Rook.    Board  do  not  consider  that  the  bridge 

as  at  present  planned  fulfills  the  req  uirements  of  commeroe,  '81, 2013. 
Modifications  recommended  by  M^.  M^  B.  Adams  concnrred  in  by  the  Chief  of 
Engineers  and  approved  by  the  Seoretuy  of  War,  '84, 1790, 1791. 
Engineers. 
Chief  of  Engineers. 
Reports,  '81,207;  '84, 270, 1789. 


BRIBOE  at  liOaisvllle,  Ky.—AcRoss  the  Ohio  Ritbb, 

CContinued  from  Vol.  I,  p.  92.) 

Leirtslatlon. 

Bridge  authorized  by  act  of  December  17, 1872,  '82, 1986.    Requirements  of  State  of 
Ohio, '82, 1987. 
Plans. 
Modification  of  previous  plans,  '82, 1986. 
Approval  of  plans  by  Board  of  Engineers,  '82, 1988. 
*  Board  of  Engineers  recommend  that  the  plans  adopted  by  xsOzosd  oompsny  be  ap- 
proved,'82, 1988. 
(Lieut.  CoL  Comstook  and  Mi^s.  Weitsel  and  Merrill.) 
Cni^tncers. 
Chibf  of  Enoinbbrs. 
Report, '82, 263, 1988. 


BBIDOE  near  IHerom,  Ind*— Aoboss  Wabash 

lieiKisiaUon. 

Bridge  authorised  by  act  of  June  30, 1879, '82, 263. 
Plans. 

Approval  of,  recommended  by  Chief  of  Engineers, '82, 2011. 
Eng^ineers* 

Chibv  of  Engineers. 
Report, '82,  263,2011. 


BBIBOE  (STOHB  ABOH)  at  Minneapolis,  Rllnn.— Agboss  thb  Mississifpi 

River. 
Plans. 

An  arch  bridge  of  stone  of  4  spans  of  125  feet  each,  '86,  2113. 
Enirtneers. 

BoAR]>  OF  Engineers.  , 

Convened  to  consider  the  effect  of  saoh  a  bridge  upon  the  works  of  the  United 

States  for  the  preservation  of  the  Falls  of  Saint  Anthony,  '86^  2111. 
The  Board  did  not  think  these  works  would  be  Jeopardised  by  the  oonstniotion 

of  the  proposed  bridge,  '86, 2113. 
(Lient.  Col.  roe,  M^js.  Maokenxie  and  AUsn.) 
Chibf  of  Enginbbbs. 
Report,  '84  360. 
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BRIDGE  near  Mew  London,  €onn«— Across  Thames  Riveb. 

Legrislation. 

firidge  aathorized  by  act  of  Maroh  3, 1883,  '84,  269. 
Plans. 
The  following  modifications  were  reooni  mended  by  Board  of  Engineers  and  ap* 

E roved  by  Secretary  of  War:  The  bridge  to  be  raised  so  as  to  leave  a  clear 
eight  of  30  feet  at  high  water;  the  draw  to  be  provided  with  suitable  pier 
rests;  a  steam  fog-signal  and  suitable  lights  to  be  attached  to  the  bridgCi  '84, 
1770. 
(Col.  Newton,  Lieut.  Col.  Elliot,  and  Mai.  McFarland,  U.8.Ajiny,  and  Capt.Phy- 
thian  and  Commander  Mahan,  U.  S.  Navy.) 
Eng^lneers. 
Chikv  of  Enqineebs. 
Report,  '84, 269. 


BRIDGE  of  Northern  Pacific  B.  R.  €o.— Across  Baint  Louis  River, 

Minn,  and  Wis. 

LiCiPlslatlon. 

Bridge  authorized  by  act  of  February  37, 1873,  '85, 293.    Requirements  of  act,  '85, 
1927. 
Plans. 
Reason  for  change  in  location  proposed  by  railroad  company,  '85, 1925, 1927. 
Plan  described  as  proposed  by  railroad  company,  '85, 1929.    Modifications  recom- 
mended by  Board  of  Engineers,  '85, 1930. 
Draw  on  Wisconsin  side  subsequently  provided  for,  '85, 1935. 
Engrineers.  « 

Board  of  Engineers. 
Convened  to  consider  and  report  upon  plan  and  location  of  bridge,  '85,  1928. 
Board  recommended  approval  of  plans  with  following  modifications:  Omission 
of  open  span  between  tlie  draw-span  and  Rice's  Point,  and  that  the  company 
shall  construct,  whenever  req^uired,  a  draw  near  the  Wisconsin  shore,  '85, 1930. 
(Lieut.  Col.  Poe,  Majs.  Mackenzie,  and  Allen.) 


BRIDGE  at  Point  Pleasant,  'W*  Ta.— Across  the  Ohio  Rivsb. 

Plans. 

Coal  exchange  at  Pittsburgh  recommend  change  of  location  in  piers  proposed  by 
the  bridge  company,  '82,  2000.    Modification  accepted  by  company,  '82,  2000. 
Eng^ineers. 
Board  of  Engineers. 
Recommended  approval  of  plans  provided  channel-span  is  changed  to  position 
suggested  by  coal  exchange,  and  that  the  lowest  part  of  bridge  be  at  least  40 
feet  above  high  water,  '82,  2000. 
(Lieut.  Col.  Comstock,  Majs.  Weitzel  and  Merrill.) 
Chief  of  Engineers. 
Report,  '82,  263,  1998. 


BRIDGE  at  Portland^  Oregon— Across  the  Willahbttk  River. 
(Continued  from  Vol.  I,  p.  95.) 

>  I^€g:i8latlon. 

State  legislation,  1878,  authorizing  construction  of  bridge,  '82,  2043,  2044 ;  '87, 

2669. 
Plans. 
General  description  of  bridge  proposed,  '82,  2052,  2080. 
Opposition  to  construction  of  bridges  at  location  proposed,  '82.  2044,  2046.  2058. 

2068. 
Construction  of  bridge  commenced  in  1880,  '82,  2050.    Width  of  spans  considered 

inadequate  and  location  of  bridge  improper,  '82,  2064. 
Action  of  Department  of  Justice  toward  protecting  the  rights  of  the  United  States, 

•82,2067,2072. 


RIVERS  AND   HARBORS.  81 

BRIDOG  at  Portland,  Oregon— Oontinned. 

P I  an  s—ContinueiL 

InJunotiOD  granted  against  oonstmotion  of  bridge  by  United  States  ciioait  oonrtb 
1881,  '82,  2082,  2094. 

Petition  in  18%  for  oonstmotion  of  bridge,  '85,  1918. 
Engineers. 

CBIKF  of  ENaiNBKBS. 

Reports,  '82,  263;  '85,  292;  '87,  339. 
Board  of  Enginkerb. 

Report,  '87,  2663-2669. 
Commerce. 
Reqairements  of,  on  Willamette  River,  '82,  2046,  2047,  2051,  2056,  2083,  2091. 


BRIDGE  across  the  Eastern  Branch  of  the  Potomac  River. 

Appropilatlon. 

feci? |li0,000,'87,  911. 

Enirineers. 

Board  of  Engikbrrs. 

Conyened  by  S.  O.  No.  61,  C.  of  E. ,  1887,  to  consider  bridging  the  Eastern  Branch  of 
the  Potomac  River.    Report,  '87,  923. 

(Lieut.  Cols.  Wilson  and  Hains  and  Mi^.  Lydeoker.) 
Chikf  of  Enoinrrrs. 

Report,  '87,  105,340,917. 
Enginsbr  in  Chargr. 

Lieat.  Col.  P.  C.  Hains.    Report,  '87,  911. 
Projects. 
Description  of  bridge,  '87,  912,915,918,924. 


BRIDOE  at  Rouse's  Point,  IV.  ¥.— Aoboss  Lakb  Champlaht. 

£«egislation. 

Bridge  authorized  by  aot  of  February  24, 1883,  '83,  271. 
Plans. 
The  Chief  of  Engineers  recommends  that  the  plans  and  location  of  the  bridge  be 
approved,  '83, 1611. 


BRIDOE  at  Sabnla,  Iowa— Across  the  Mississippi  Rivbb. 

fjOfflslatlon. 

Bridge  authorized  by  aot  of  April  1,  1872,  '81,  268. 
Plans. 
Requirements  of  Congress,  '81,  2015. 

Maj.  A.  Mackenzie  reports  that  the  plans  and  location  of  bridge  as  proposed  by  the 
railroad  company  interfere  as  bttle  as  possible  with  the  requirements  of  navi- 
gation, '81,  2016,  2018. 
Ensrlneers. 
Chief  of  Engineers. 
Report, '81,  268,2016. 


BRIDGE  at  Saint  Lonls,  illo.— Across  the  Mississippi  River. 

EniPlneers. 

Board  of  Engineers. 
Report  of  Board  of  1886.    The  Board  was  decidedly  of  opinion  that  a  low  bridge 
with  a  draw  should  not  be  authorized  below  the  month  of  the  Missouri  River. 
'87,338,2638. 
Chief  of  Engineers. 
Report, '87, 338. 
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BRIDGE  at  Saleni)  Oregon— Across  thk  Wuxambtte  Rivbr. 

Leiplslation. 

Bridge  authorized  by  act  of  July  29, 1886. 
Plans. 
Bridge  already  built  when  plaos  were  submitt-ed  for  appToval.    The  Board  of  Engi- 
neers oonaider  that  with  slii^ht  modifications  the  bridge  will  not  be  a  serious 
obstraction  to  navigation,  '87,  339, 2687. 
fini^ineers. 
Board  of  Engineers. 

Of  1887.    Report, '87.  2683. 
Chief  of  Engineers. 
Report,  '87,  339. 


BBIDOE  at  Selma,  Ala.— Across  teb  Alabama  Rivbr. 

Plans. 

It  haying  been  represented  that  the  bridge  was  likely  to  create  an  obstruction  to 
navigation  a  Board  of  Engineers  was  convened  in  1886  to  consider  and  report 
upon  the  question,  '86^  370,2136. 
Enirtneers. 
Board  of  Engineers. 
The  bridge  considered  an  obstruction  to  navigation,  and  it  was  recommended  tb%t 
the  bridge  company  be  required  to  prepare  a  channel  between  pivot-span  and 
north  bank  for  the  passage  of  boats  at  all  stages  exceeding  a  24-foot  stagehand 
in  addition  to  provide  such  future  facilities  to  navigation  as  may  be  required, 
•86.  2136. 
Chibf  of  Enginbbrs. 
Report, '88, 370, 2136. 


BBIDOE  at  Shreveport,  I«a.— Across  the  Red  River. 

Plans. 

Formation  of  sand-bar  under  draw  of  bridge  and  obstruction  to  navigation.    No 
action  taken  for  its  removal  by  bridge  authoriti^,  '87,  339, 2671. 
EniPlneers. 
Chief  of  Engineers. 
Report, '87,  339.2671. 


BBIDGE  of  the  Slonx  City  and  Pacific  B.  WL  Co.— Across  thb 

Missouri  River. 

(Continued  from  Vol.  I,  p.  98.) 

£.ealsiatlon. 

Bridge  authorized  by  act  of  June  27,  1882,  '83,  271. 
Plans. 
Maj.  C.  R.  Sttter  considered  that  if  the  bridge  is  located  and  built  as  projected  it 
will  form  no  unnecessary  obstruction  to  navigation,  '83.  1603. 
Engineers. 
Chief  of  Engineers. 
Report,  '83.  271, 1603. 


BBIBOB  below  Falls  of  Saint  Anthony— Across  the  Upper  Kissis- 

sippi  River. 

(See  Bridging  the  Navigable  Waters  of  the  United  States.) 
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BBIDOK  at  Tan  Baren,  Aric*— Ao^toss  Arkansas  River. 

I^ei^lslation. 

Bridge  authorized  by  act  of  July  3, 1683,  '84,  270. 
Plaas. 

Plans  as  originally  proposed  were  modified  t>y  the  recommendations  of  a  Board  of 
Engineers.    The  railroad  company  objected  to  the  changes.    In  ld84  the  rail- 
road company  proposed  to  oonstrnct  at  its  own  expense  any  work  which  might 
subsequently  be  found  necessary  for  the  maintenance  of  navigation.    The 
Chief  of  Engineers  thereupon  recommended  the  approval  of  original  site,  which 
was  approved  by  the  Secretary  of  War,  '84,  270, 1792, 1796. 
Enirlneers. 
Chief  of  Exoikbxrs. 
Report, '84,  ^0,1792. 


RBIDOE  between  WashiBi^tOB  and  Arlington,  D.  C— Across  thb 

Potomac  River. 

(Continued  from  Vol.  I,  p.  95.) 
Ijefffslation* 

By  Senate  resolution  of  May  24, 1886,  the  Secretary  of  War  was  directed  to  examine 
into  the  expediency  of  constructing  a  Gtovemment  bridge  at  this  point,  '86, 892. 
Plans. 

Description  and  estimates  for  proposed  bridge,  '86,  892,894, 897. 
Eni^ineers. 
Chief  of  Enginbkrs. 
Report,  '86,  892. 


BRIDGE  at  ^ITheelinfft  ^^*  Ta.— Across  tbb  Ohio  Rivbr. 

(Continued  from  Vol.  I,  p.  98.) 
lie^slafion. 

Bridge  authorized  by  act  of  December  17, 1872,  '82,  1992.    Supplementary  act  of 
February  14, 1883, '84,  1772. 
Plans. 
Description  of  span  opening  proposed  by  railroad  company,  '82,  1996. 
Modifications  and  recommenaations  of  the  Board  of  Engineers,  '82, 1997.    Accepted 
by  the  bridge  company,  '82,  1998.    Plans  as  modified  approved  by  Board  of 
Engineers,  '84, 1770. 
Enffineers. 
Board  of  Enoimrbrs. 

Recommend  modifications  in  plans  submitted  by  the  bridge  company,  '82, 1997. 

Modifications  made  and  approved  by  Board,  '84,  1776. 
(Lieut.  Col.  Comstook,  Majs.  Weitzel  and  Merrill.) 
Chief  of  Enoinebrs. 

Reporte,  '82,  263, 1994 ;  '84,  269, 1773. 


BUIDGJBPORT  HARBOR,  CO Mlir.— Improvement  of. 

(Continued  from  Vol.  I,  p.  81.) 
Appropriations. 

l836-'79 1175,000 

1880 10,000, '80,  463. 

1881 10,000,  '81,604. 

1882 10,000,  '82,619. 

1884 5,000, '84,  652. 

1886 20,000,  '86,645. 

Total 230,000 

1888 10,000,  actofAnguetl  1,1888. 

LUt  of  appropriations,  '83,  520;  '84,  652;  MB6,  645;  '87,  611. 
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BRIDOEPOBT  HABBOB,  CdfBT.-ContinaeiL 

CoBtracU. 

1879.  H.  N.  6l  a.  J.  Beardsley,  fordredffinffy  ftt  15  ceo  to  per  onbio  yard,  '80^  402. 

1880.  H.  N.  &L  A.  J.  Beardsley,  for  dredging,  at  10  and  20  cento  per  cnbic  yard. 
•81,603. 

1881.  H.  N.  Sl  a.  J.  Beardsley,  for  dredging,  at  10  oento  per  onblc  yard,  '81,  604. 

1882.  H.  Da  Boie  <6b  Sons,  for  dredging,  at  ^  oento  per  en  bio  yard,  '83,  &21. 
1885.  H.  Da  Bois  &  Son*',  for  dredging,  at  7^  cents  per  onbio  yard,  '85,  651. 
18%.  A.  J.  Beardsley  Sl  Co.,  for  dredging,  at  5^^  cento  per  onbio  yard,  '87,  612. 

Eonrineers. 
Chief  of  Enoinbbrs. 

Reporto,  *80,  79;  '81,  94;  '82.  95;  '83.  90 ;  *84.  97  ;  '85,  85;  '86^  86;  '87,  49. 
Enginrbrs  in  Charge. 
xAi.ij.  J.  W.  Barlow,  1875-'83.    Beporto,  '80,  462;  '81,  603;  '82,  617. 
Li^ut.  Col.  W.  McFarland,  1883-'86.    Beporto,  '83,  520;  '84.  662;  '85, 66L 
Lieut.  Col.  D.  C.  Houston,  18d6-'— .    Beporto,  '86^  644 ;  '87,  610. 
Operations. 

i879-'80.  89.417  oabic  yards  dredged,  '80,  462. 
ISH0-'81.  70, 703  onbio  yards  dredged,  '81,  604. 
1881-'82.  90, 000  onbio  yards  dredged,  '82,  618. 
ld8<>-'83.  90.561  cabio  yards  dredged,  '83.  520. 
1883-'84.  No  operations  for  lack  of  funds,  '84,  651. 
l884-'85.  59.352  onbio  yards  dredged,  '85.  651. 
18i;5-'86.  No  operal  ions  for  lack  of  fands.  '88,  645. 
18:^6-^87.  261,960  onbio  yards  dredged  from  channel,  '87,  610. 
Projects. 
The  projecto  of  1871-75  proposed  the  formation  of  a  channel  of  nay  iff  able  width 
and  12  feet  deep  from  Long  Island  Sound  to  the  lower  bridge,  at  estimated  cost 
of  $138,000  for  dredging ;  also  a  riprap  Jetty  1,380  feet  long  from  Long  Beach,  at 
a  cost  of  $35,000,  '80,  4o2.    This  work  was  completed  in  1880  under  aggreffate 
appropriations  amounting  to  $195,000,  when  MaJ.  Barlow  proposed  the  wiaen« 
ing  to  600  feet  of  the  channel  from  the  inner  beacon  to  the  stoam-boat  wharl 
Estimated  cost,  160,000,  '81,  604 ;  *8S,  651 ;  '86,  644 ;  '87,  610. 
Surveys. 
Haps. 
'82.618;  '8S,  652;  '87,612. 


BROAD  CBEEKf  DEEi*— Impbotbmxmt  09. 
(Continned  from  Vol.  I,  p.  99.) 

h  pproprlatioiis. 

1880 .$5,000, '80,  643. 

1881 10,000,  '81,886. 

1882 5,000. '82,  858. 

1886 -10,000, '87,  844. 

Totol 30.000 

18c<8 5,000,  actof  Angnstll,1888. 

Commerce. 

Jantification  of  improvement,  '80.  642;  '81,  885 ;  '85,  860. 
Contracts. 

18dl.  O.  W.  Parsons,  for  dredging,  at  23|  cents  per  cable  yard,  '81,  867. 
Engrineers. 
Chief  of  Engikebbs. 
Reports,  '80.  103,  110;  '81,  139;  '82,  135;  '83, 138;  '84.  145;  '85,  130;  '86, 128; 
'87.  95. 
Engineers  in  Charge. 
Lieut.  Col.  W.  P.  Craighill,  1880-'85.     Reports,  '80,  640 ;  '81,  885 ;  '82,  857  ;  '83, 

680*  *84  903. 
W.  F.' Smith,  U.  8.  Agent,  1885-'—.    Reports,  '85,  880 ;  '86^  863;  '87,  843. 
Assistants. 
J.  L.  Seager,  '80,  640. 
G.  W.  Pearsons.     Report,  '81,  887. 

*  Improving  Nuiticoke  Biver,  Del.,  '87, 848. 
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BROAD  CREEK.  DEL.— Contioaed. 

OperaUons. 

IB80-'82.  Cat  dredged  about  7.000  feet  loag  and  32  feet  wide,  '82,  857. 
1882-^83.  Continnation  of  dredgiDg,  '83,  660. 
1883-'87.  No  operations,  '84,  903;  '85,  880;  '86,  128;  '87,  95. 
Physical  Characteristics. 
Broad  Creek  described,  '80,  641. 
Projects. 
By  Lieat.  Col.  Craighill,  1880,  for  the  formation  of  achi^nnel  60  feet  wide  and  7  feet 

deep  by  dredging  from  ite  month  to  Lanrel,  supplemented  by  wing-dams  and 

training-walk.     Estimated  cost,  |60,000,  '80,  641. 
lu  188^}  Col.  Craighill  considered,  after  an  aggregate  appropriation  of  $20,000,  that 

farther  dredging  without  regulating  works  would  be  useless  and  estimated  that 

132,625  would  l>e  required  for  the  completion  of  the  project  inyol^ing  such 

regulating  works,  '83,  681. 
Snnreys. 
Ordered  by  act  oi  March  3,  1879,  '80,  110.    Made  under  direction  of  Lieut.  Col. 

Craighill,  1880,  '80,  640. 


BROAD  CREEK,  HID.— Examination  or. 

Enffineers. 

Chief  of  Enoinbbrs. 

Beports,  '81,  150;  '82,  144. 
Enoinebra  in  Charge. 
Lieut.  Col.  W.  P.  Craighill.    Report,  '82,  94a 
Plans. 
By  Col.  Craighill,  1882,  for  the  formation  of  a  dredged  channel  8  feet  deep  at  mean 
low  water  and  150  feet  wide  on  the  west  side  of  Kent  Island ;  also  an  Interior 
basin  800  feet  square.    Estimated  cost,  $60,000,  '82,  948. 
Sarveys* 
Examination  ordered  by  act  of  March  3,  1881.    liade  under  the  direction  of  Col. 
CraighiU,  '82, 948. 


BROADKILM  RITER,  DEL.— Improvement  of. 

(Continued  from  Vol.  I,  p.  99.) 

Approprlatfons. 

I87a-'79 110,000 

18rt0 5,000, '80,  587. 

1881 5,000, '81,780. 

1882 5,000,  '82,  768. 

Total 25,000 

1888 10,000,  act  of  August  11, 1888.    . 

Statement  of  appropriations,  '87,  834. 
Contracts. 
1885.  The  American  Dredging  Company,  for  dredging,  at  12  cents  per  cubis  yard, 
•86^  863. 
Engineers. 
Chief  of  Engineers. 
Beports,  '80,  95;  '81,  122;  '82,  121;  '83.  121;  '84,  130;  '85, 130;  '86^  128;  '87, 

Enoinssrs  in  Charge. 
Col.  J.  N.  Macomb,  1878-^81.    Beports,  '80,  587  ;  '81,  780,  782. 
Capt.  W.  Ludlow,  1881-'82.    Report,  '82.  768. 
Lieut.  Col.  a.  Weitzel,  1882^84.    Beport,  '83, 623. 
Maj.W.H.Heuer,1884-.'85.    Report. '84, 828. 
W.  F.  Smith,  U.  8.  Agent,  1885-'— .    Reports. '85, 879 ;  '86,863;  '87,834. 

AjBSIBTANTS. 

J.  H.  Odiorne.    Report,  '83, 624. 
J.  M.  Stewart.    Report,  '84, 828. 
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BB0ADKIE.1V  BITEB,  DEJU— ContiDued. 

Operations. 

1872-^b5.  OperfttiODS  saspended. 

IddS-'Se.  92,737  onbio  yards  dredged  between  moath  of  river  and  Milton,  Del.,  '86, 
862. 

1886-'d7.  No  operations  for  lack  of  funds,  '87, 834. 
Projects. 

By  Col.  Macomb,  1881,  for  the  formation  of  a  river  entrance  below  Junction  of  Lewes 
and  Broadkiln  Creeks,  so  as  to  obtain  by  dredging  and  eonstrnction  of  a  de- 
flecting Jetty  a  channel  6  feet  deep  at  mean  low  water.  Estimated  cost,  $51,500, 
•81,  7Q2. 


BROAD  LTliriV  HAVEM  AND  I.INK  HORN  BATS*  TA.-Examina* 

TioN  or. 

(Continued  from  Vol.  I,  p.  99.) 
finirliieers. 

Chief  of  Engineers. 

Report,  '80, 125. 
Engineer  in  Charge. 

Capt.  C.  B.  Phillips.     Report,  '80, 900. 
Assistant. 
F.  W.  Frost.    Report,  '80, 901. 
Physical  Characteristics. 

The  bays  described,  '80,901. 
Plans. 
Capt.  Phillips  considered  that  it  wonld  be  nseless  to  attempt  an  improvement  of 
the  interior  bays  unless  the  project  should  include  the  improvement  of  entrance 
to  Lynn  Haven  Bay,  which  wonld  be  too  expensive  to  be  warranted  by  the  re- 
qairements  of  commerce, '80,  901. 
Survey. 
Ordered  by  act  of  March  3, 1879,  '80, 125.    Made  under  direction  of  Capt.  Phillips, 
1879,  *80, 900, 


BROAD  RITER,  N.  C— Examination  of. 

(See  also  Broad  Riybr,  S.C.) 
Engineers. 

Chief  of  Engineers. 

Report,  '84, 177. 
Engineer  in  Charge. 
Capt.  J.  Mercur.    Report,  '84, 1058. 
Plans. 
Capt.  Mercnr,  in  188:),  did  not  consider  the  river  worthy  of  improvement  nor  the 
work  a  public  necessity,  '84, 1058. 
Surveys. 
Examination  ordered  by  act  of  August  2,  1882.    Made  uuder  direction  of  Capt. 
Mercur,  '84, 1058. 


BROAD  RITER,  S.  €.— Examination  of. 

(Continued  from  Vol.  I,  p.  100.) 
Commerce. 

Justification  of  improvement,  '80, 1011, 1613, 1026. 
Engineers. 

Chief  of  Engineers. 

Report,  '80,  VS'2, 
Engineer  in  Charge. 

Lieut.  Co).  G.  A.  Gillmore.     Report,  '80,  1010. 
Assist' A  NT 

J.  P.  Carson.    Report,  '80, 1013. 
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BROAD  BITER,  S.  €•— Continned. 

Plans. 

By  Col.  Gillmore,  1880,  for  the  formation  of  a  channel  for  pole-hoat  navigation. 
Estimated  cost,  $90,000,  '80, 1013. 
Physical  Characteristics. 

Described, '80, 1014. 
Snrirey. 

Ordered  by  act  of  March  3«  1879,  '80, 132.    Made  under  direction  of  Col.  Oillmore, 


I  by  « 
0/80. 


1880, '80, 1010. 


BRONX  RITER,  If.  T.— Subvbt  or. 

Commerce. 

Statistics, '81, 665.  • 
Enifineers. 

Chief  Of  Enginbebs. 

Reports, '80, 85;  '81,108. 
Engineeb  in  Charge. 

Col.  J.  Newton.    Report,  '81, 66b 

A  S8IST  ANT* 

R.  H.  Taicot.    Report,  '81, 666. 
Physical  Characteristics. 

Described, '81, 666. 
Plans. 

By  Col.  Newton,  1881,  for  improvement,  b^  means  ot  dredging  and  dlke^.so  as  to 
obtain  a  channel  from  30  to  50  feet  wide  and  from  4  to  5  Met  deep  at  mean  low 
water.    Estimated  cost,  $1:^,275,  '81, 666, 667. 
Survey. 
Ordered  by  act  of  June  14, 1880,  '80, 85. 


BROWIVSTIfjIjEy  NEB.       (See  Missoubi    Riveb    between  mouth  akd 

Sioux  City.) 


BRUNSWICK  HARBOR,  ME.    (See  Andboscoggin  Riveb.) 


BRVIVSinCK  HARBOR,  OA.— Impbovembnt  or. 
(Continued  from  Vol.  I,  p.  100.) 


Appropriations. 

1836-^79 $30,  ( 


,000 

1880 10, 000, '80, 963. 

1881 5,000/81,1115. 

1882 25,000/82,1182. 

1884 10, 000, '84, 1120. 

1886 22, 500, '86, 1116. 

Total 102,506 

1888 35,000,actof  August  11,1888. 

Commeree. 

Importance  of  improvement, '81, 1115,1118;  '83,926;  '86,1115;  '87,1186. 
Contracts. 

1880.  J.  Brady,  for  jetty  construction ;  J.  E.  Walter,  for  dredging,  at  l^  cents  per 
cubic  yard, '80, 963. 

1881.  J.  E.  Walter,  for  dredging,  at  24^  cents  and  33i  cents  per  cubic  yard,  '81, 1116. 

1882.  J.  E.  Walter,  for  dredging,  at  27  cents  per  cubic  yard.    J.  C.  Provost,  for  jetty 
construction,  '83, 922, 923. 

1884.  J.  S.  Howell,  for  jetty  construction,  '85, 1225. 
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BBUMSiriCK  HABBOB,  OA.-Contiiiiied. 

EBi^ineers. 

Chibv  of  Enginexbs. 
Reports,  '80,  129;  '81,175;  '82,  170;  '83.  180;  '84,188;  '85,188;  '86,187;  '87, 
151. 
Enoinsbr  in  Chargb. 
Col.  Q.  A.  Gillmore,  lf)7&-'— .    Reports,  '80. 969;  '81. 1112;  '82, 1178;  '83, 919 ;  '84, 
1118;  '85,1224;  '86,1112;  '87,1184. 
Assist AivTs 
S.  L.  TremoDt.    Reports,  '80, 964 ;  '81, 1116. 
Lieat.  T.  N.  Bailey.    Report,  '83, 923. 
W.  R.  Curtis.    Report.  '85, 1227. 
Lieat.  O.  M.  Carter.    Report,  '86. 1116;  '87, 1188. 
Operatioas. 
l879-'80.  Construct ioD  of  jetty  commenced ;  1,848  cubic  yards  dredged  ftom  shoal, 

*80, 961. 
1880-'8L  830  linear  feet  of  Jetty  built,  34.160  cubic  yards  material  dredged,  '81, 1113. 
1881-'82.  1,319  linear  feet  jetty  built,  16,016  cubic  yards  dredged, '82, 1179. 
1882-'e3.  2,405  linear  feet  jetty  built,  28,484  cubic  yards  material  dredged,  '83, 920, 

923. 
1883-'84.  No  operations  for  lack  of  funds,  '84, 1121. 
1884-'85.  Strenfftheaiog  and  raisins  the  upper  end  of  jetty  by  the  nse  of  6,752 

square  yards  of  mattresses  and  990  cubic  yards  of  stone,  '85, 1226. 
1885>'86.  No  operations  for  lack  of  fnnds,  '86,^1114. 

1886-'87.  40,000  cubic  yards  dredged  from  East  River  channel,  9,674  square  yards 
of  mattress  and  1,448  cubic  yards  of  stone  placed  in  Jetty,  '87, 1186, 1189. 
Projects. 
By  Col.  Gillmore,  1880,  for  the  formation  of  a  channel  not  less  than  15  feet  deep  at 
mean  low  water  over  the  shoal  areas  below  Branswick,  by  dredging,  and  the 
construction  of  a  low  j^tty  fh>m  the  northeasterly  point  of  Buszard's  Island, 
about  4,300  feet  long.    Estimated  cost,  $73, 1 87.50,  '80, 902. 
In  1686  Col.  Qillmore  enlarged  the  previous  project  to  provide  for  a  deflecting  dam 
across  Turtle  River  from  upper  end  of  Buzzard's  Island  to  the  shore  of  Blythe 
Island ;  dredging  in  vicinity  of  the  Turtle  River  dam ;  the  constrnction  of 
short  spur-dikes  in  lower  part  of  river  to  produce  increased  contraction  ;  the 
raising  of  the  jetty  to  an  increased  height,  and  additional  dredging  on  the  shoal 
in  Brunswick  Ki ver.    Estimated  cost,  $200,000,  inclusive  of  previous  appropria- 
tions of  192,500,  '86, 1113, 1116;  '87, 1184. 

Maps. 
'80,962;  '81,1116;  '83,922;  '85,1228;  '86,1116;  '87,1196. 


BRVBTSWICK,  iHC-^Si  rvet  at. 
(See  Missouri  Ritbr  bbtwbrx  mouth  and  Sioux  Citt.) 


BirCKHAlf BTOnr  RIVER,  W.  FA.— Improvrmbnt  of. 

A  ppropriations. 

1884 $1,.500,  '85,1893. 

1886 1,500, '86,  1625. 

1888 1,500,  act  of  August  11, 1888. 

Comnierce. 

Justification  of  a  limited  expenditure  for  improvement  of  river,  '84,  1719;  '86^ 
1624. 
fin^neers* 
Chibf  of  Enoinbbrs. 

Reports,  '84,  263;  '85,  291 ;  '86,  286;  '87,  243. 
ExoiNEBRs  IX  Charge. 
Maj.  W.  E.  Merrill,  1884-.'85.    Report,  '84,  1718. 
Capt.  J.  C.  Post,  1885-^87.    Reports,  '85,  1892;  '86,  1624. 
Lieut.  Col.  W.  E.  Merrill,  1887-'—.    Report,  '87,  lb32. 
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BUCKHAlVNOlir  RIVER,  W.  VA.— Continned. 
Bngrinc^i^S — Continaed. 

AjBfllBT  A.N  T. 

J.  B.  Holbrook.     Report,  '84, 1719. 
Operations. 

1884-'d5.  7  miles  of  river  oleared  of  obstraotioDS,  '85, 1883. 

1885-'d6.  No  operations,  '86,  l&U. 
18e6^87.  Channel  opened  to  Ten-Mile  Creek,  '87.  1832. 
Ph^sleal  CharaeterisUcs. 

Description  of  river,  '84,  1718, 1720. 
Plans. 
In  1883  MaJ.  Merrill  considered  that  a  comparatively  small  expenditure  wonld  be 
justified  for  the  improvement  of  the  river,  '84,  1719. 
Projects. 
The  protect  of  1884  contemplates  the  formation  of  a  rafting  channel  from  the  Three 
Forks  to  the  town  of  Backhannon,  a  distance  of  24^  miles,  with  a  width  of  30 
feet  and  a  depth  of  2  feet  daring  four  months  of  each  year,  '85,  291. 
Snnre^s. 
Examination  ordered  by  act  of  August  2, 1882.    Made  under  the  direction  of  Maj. 
Merrill,  '84, 1718. 


B1JFFA1L.O  BAT01J,  TEX.— Impbotbmsnt  of. 

(Continaed  from  Vol.  I,  p.  100.) 

Appropriations. 

1881 $25, 000, '81,  1343. 

1882 60,000, '82,  1459. 

1884 25,000, '84, 1306. 

1S86 , 18,760, '86,  13^6. 

Total 118,750 

1888 25,000,  actofAngustll,1888. 

Commerce. 

Jastification  of  improvement,  '81,  1346 ;  '84,  1307. 
Contracts. 

1881.  6.  L.  Long,  for  dredging,  at  21  cents  per  cubic  yard,  and  removal  of  trees,  at 
$190  per  mUe,  '82, 1459. 

1882.  J.  J.  Atkinson,  for  dredging,  at  26  cents  per  cubic  yard ;  the  removal  of  treee 
and  stamps,  and  revetment  of  banks,  '83, 1084. 

1884.  E.  Moore,  for  dredging,  at  23  cents  per  cubic  yard,  and  removal  of  snags,  al> 

12.70  each,  '85, 1458. 
1887.  J.J.Atkinson,  for  dredging  and  removal  of  obstmctions,  '87,  1424. 
Engineers. 
CHiEr  OF  Engineers. 
Reports,  '80,  150;  '81,  201,  204;  '82,  198;  '83,  203;  '84,218;  '85.227;  '86,225; 
'87, 190. 
Engineers  in  Charge. 
Mj^.  8.  M.  Mansfield,  188&-'86.    Reports,  '81, 1342, 1344 ;  '82, 1458 ;  '83, 1063 ;  '84, 

1:M)5;  '85,1457;  '86.1325. 
Maj.  O.  H.  Ernst,  188&-'— .    Report,  '87, 1423. 

A  OAf  ai<  A  NPI* 

B.  F.  Taylor.    Reports,  '81, 1344 ;  '84, 1306. 
Operations. 

1881-^82.  24,895  cubic  yards  earth  dredged  and  trees  removed  from  11^  miles  of 

river  bank,  '82, 1459. 
1882-'83.  162,680  cubic  yards  of  earth  dredged,  971  trees  removed,  and  1,247,801 

square  feet  of  bank  cleared,  '83, 1084. 
1883-^84.  64,943  cubic  yards  dredged  and  379  trees  removed,  '84, 1305. 
1884-'d5.  78,600  cubic  yards  dredged  and  277  snags  removed,  '85, 1457. 
1885-'86.  13,500  cubic  yards  dredged  and  26  stumps  removed,  '86, 1326. 
1886-'87.  No  operations,  '87, 1423. 
Pii^sicai  Ciiaraeteristics. 
Description  of  bayou,  '81. 1345;  '87, 1423. 


90  INDEX    OP 

BUFFALO  BATOir,  TEX.-Continoed. 

Plans. 

By  Maj.  Mausfield,  1860,  for  the  formatioD  of  a  channel  between  Simm's  And  White  | 

Oak  Bayous,  150  feet  wide  and  12  feet  deep.    Estimated  co«t,tlf  125,341/81.  , 

1344, 1346.  I 

Private  aad  Corporate  Work*  I 

Charier  of  the  Boffalo  Bayou  Ship-Canal  Company,  *87,  1435. 
Projects.  > 

By  Maj.  Mansfield,  1880,  for  the  formation  of  a  channel  100  feet  wide  and  13  feet 
deep  between  Simm's  Bayon  and  month  of  White  Oak  Bayou,  at  Houston,  re- 
vetment of  bank,  removal  of  trees  and  dredging.    Estimated  cost,  $385,299.75, 
'81, 1343, 1344,  i:)46. 
The  locality  not  considered  capable  of  permanent  improvement,  '87, 190. 
Sanreys. 
Ordered  by  act  of  June  14, 1880,  '80, 150.    Made  nnder  direction  of  Maj.  Mansfield. 
1880, '81, 1344. 


BUFFA1L.O  HARBOR,  BT.  T.— Improvkmbnt  or. 

(Continued  from  Vol.  I,  p.  lOl.) 

A  pproprlatioBS. 

1826-79 $1,410,495.37 

1880 90, 000. 00, '80, 2194. 

1881 90, 000. 00, '81, 2423. 

1882 125, 000. 00, '82,  2436. 

Ifc84 100, 000. 00, '84, 2130. 

1886 112, 500. 00, '86, 1883. 

Total 1,927,995.37 

1888 225, 000. 00,  act  of  August  11, 1888. 

List  of  appropriations  since  1826,  '81,  2420. 
Gonti-acts. 

1880.  Messrs.  Pratt  &  Co.,  for  iron  for  crib  const  motion,  D.  E.  Bailey,  for  crib  con- 
struction, '80, 2193, 2204.  Gibson  &,  Granger  failed  to  enter  into  contract,  '80, 
2193. 

1881.  Frank  Wilson,  for  iron  work,  D.  E.  Bailey  and  £.  J.  Kingston,  for  crib  con- 
struction, '81,  2421,  2425. 

1882.  A.  J.Packard,  for  iron  work,  '83,  1932.  1934. 

1884.  C.  E.  Williams,  for  crib  coustrnctiou,  '84,  2127.  D.  E.  Bailey,  for  repairs  to 
breakwater,  '84,  2128.  1.  i<arnsworth,  for  iron,  D.  E.  Bailey,  for  repair  of 
piers,  '85,2264. 

1885.  D.  E.  Bailey,  for  breakwater  repairs,  '85,  1882. 
En^neers. 

Chief  of  Engineers. 
Reports, '80,  229;  '81,315;  '82,309;  '83,317;  '84,321;  '85,345;  '86,340;  '87, 

:«)5. 
Board  of  Engineers. 
Convened  at  New  York,  1886-^87,  to  consider  the  reconstruction  of  the  snperstmot- 

ure  of  the  breakwater.     Report,  '87,  2362,  2363. 
(Cols.  Casey  and  Abbot,  Lieut.  Cols.  Comstock  and  Houston.) 
Engineers  in  Charge. 
Maj.  W.  MoFarland,  1878-'83.    Reports.  '80, 2192 ;  '81, 2420 ;  '82, 2431. 
Lieut.  Col.  H.  M.  Robert,  1883.     Report,  '83, 1931. 
Capt.E.Maguire,1883-'86.    Reports, '84, 2 126;  '85,2255;  '86,1881. 
Capt.  C.  F.  Palfrey,  1886.     '87. 2351. 
Capt.  F.  A.  Mahan,  1886-'—.     Report,  '87, 2351. 
OperallfMDS. 
1879-^80.  Breakwater  extended  by  contract  350  linear  feet;   total  present  length 

3,426  linear  feet,  '80,219b. 
18H0-'81.  Breakwater  extended  694  linear  feet,  making  total  length  of  4,120  linear 

feet,  *81,  315,  2420. 
1881-^82.  Breakwater  extended  317  linear  feet,  making  total  present  length  of  4,437 

linear  feet,  '82,  2431. 
1882-^83.  Breakwater  extended  454  linear  feet,  making  total  present  length  4,891 

linear  feet.     Repairs  breakwater  and  light-house  pier,  '83,  1932,  1933. 
1863-'84.  Breakwater  extension  in  progress,  with  repairs  to  breakwater,  '84,  2127, 
2129.    Removal  of  wreck,  '84,  2130. 
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BIJFFAE.O  HARBOR,  N.  T.-^ontmned. 

Operailons-^Continned. 
1884-'b5.  Breakwater  extended  805ttr  feet,  making  a  total  present  length  of  5,696^ 

linear  feet,  '85»  2262.  ,  Repairs  to  breakwater  and  south  pier,  '85,  S'iGS. 
1885-^86.  Breakwater  extended  659^  feet,  making  a  total  extension  of  6,349^%  feet, 
'86, 1881.    Bepaira  to  breakwater,  '86,  18a2.    Cost  of  breakwater  extelision, 
'86,  1883. 
1886-'87.  Bepairs  to  stmotnres,  '87,  2354. 
Physical  characteristics- 
Level  of  lake  during  southwest  gale  of  October  14, 1886,  '87, 2352.    Wind  observa- 
tions, '87,  2351. 
Private  aad  Corporate  l¥ork. 
Claims  of  railroad  company  to  United  States  pier,  '80,  2195. 
Agreement  made  with  United  States,  '80,  2201. 
Question  re-opened  1884,  '85,  2255. 

Improper  use  of  breakwater  by  parties  mooring  raft«  thereto,  '81,2421, 2422. 
Projects* 
The  scheme  of  improvement  as  modified  at  various  times  provides  for  two  piers  at 
the  entrance  to  Buffalo  Creek,  for  a  masonry  sea-wall  running  southwardly 
£rom  the  south  pier,  for  a  breakwater  about  one-half  mile  from  and  parallel 
with  the  shoal,  and  for  a  shore  arm  to  the  breakwater  from  its  southerly  end. 
Vol.  I,  p.  104,  '87, 305. 2351. 2366. 
In  1886  a  masonry  and  concrete  superstructure  was  adopted  for  the  breakwater, 

'87,2353,2365. 
From  1826  to  1886.  inclusive,  $1,966,480.41  was  appropriated.    Amount  estimated 
for  completion  of  existing  project,  $1, 117,5Q0,  '87, 2357, 
Surveys. 
Maps. 
'80,2204;  '81,2424;  '84,2130;  '87,2356. 


BUFFALO  RIVEB,  RIISS.— Examination  or. 

Engineers. 

Chief  of  Knginebrs. 

Report.  '85,  225. 
Enoikebr  m  Charge. 
Capt.  T.  Turtle.     Report,  '85,  1430. 
Plans. 

In  1884  Capt.  Turtle  did  not  consider  the  river  worthy  of  improvement,  '85, 1431. 
SarveTS. 
Examination  ordered  by  aot  of  July  5, 1884.    Made  under  direction  of  Capt.  Turtles 
'85,  1430. 


BULKHEAD  BOCK,  B.  I.    (See  Providence  Rivbr  Harbor,  bto.) 


BVBIilBiOTOIir  BAY,  IVII.inV.    (See  Agate  Bay,  Minn.) 


BUBLIIVOTOIV  HABBOft,  IOWA.    (See  Mississippi  River,  from  Saint 
Paul  to  Des  Moines  Rapids.) 


BUBLIMOTOHr  HABBOB,  VT.— Improvement  op. 

(Continued  from  Vol.  I,  p.  105.) 
Appropriations. 

l^jae-W $426,178.20 

1880 10, 000. 00, '80,  558. 

1881 10,000. 00,  '81,  724. 

1882 12, 000. 00, '82,  709. 
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BVBLINOTON  HARBOB,  VT.--Continae«. 

Appropriations— Continned. 

Ittd4 50,000.00/84,2157. 

1886 18, 750. 00, '86^  1904. 

Total 526,922.20      . 

1888 35,000.00,  act  of  Angast  11,  188a 

List  of  appropriatioDB,  '82,  709. 
Contracts* 

1882.  Dillabeck  St  Mnrpby,  for  robble-stone,  at  70  cents  per  cubic  yard,  '82,  709* 
1884.  L.  WhitDoy ,  for  breakwater  extension,  '85,  2307. 
Engineem* 
Chief  of  Enqinbbrs. 
Reporto,'80,  89;  '81,  113;  '82,  114;  '83,  385;  '84,  328;  '85,  355;  '88,  349;  '87, 
315. 
Enoinbbrs  in  Chargb. 
Lieat.  Col.  N.  Miohler,  1880-'81.    Reports,  '80,  557;  '81,  723. 
Maj.  G.  L.  Gillespie,  1881-'82.    Report,  '82,  708. 
MaJ.  W.  MoFarland,  1882-'83.    Report,  '83, 1931. 
Lieat.Col.H.  M.  Robert,  188:^85.    Reports,  '83,  1959:  '84,  2157. 
Maj.  M.  B.  Adams,  1885-'—.    Reports,  '85,  2307 ;  '86,  1903 ;  '87,  2400. 
Operations. 
1879-'80.  Breakwater  extended  north  111  linear  feet;  repairs  to  breakwater,  '80, 

557. 
1880-'81.  Breakwater  extended  north  70  linear  feet ;  repairs  to  breakwater,  '81. 

723. 
1881-'82.  Breakwater  extension  in  progress,  '82,  709. 
1882-'83.  Breakwater  extended  north  50  linear  feet,  '83,  1959. 
1883-^84.  Breakwater  extended  n6rtb  50  linear  feet,  '84,  2157. 
1884-'85.  Break¥!iftter  extended  south  200  linear  feet;  1,175  linear  feet  of  old  break- 
water repaired  by  hired  labor,  '85,  2307. 
1885-'86.  Repairs  to  breakwater  by  hired  labor,  '86,  1903. 
J886-'87.  Slight  repairs  to  northern  end  of  breakwater,  '87,  2409.    Discnssion  of 

most  economical  height  of  stone  foundations  for  breakwater,  '87, 2407. 
Projects* 
Between  1836  and  1857, 1,069  linear  feet  of  breakwater  had  been  bnilt.    In  1867  s 
Board  of  Engineers  recommended  a  fnrther  extension  northward  of  1,500  linear 
feet.    In  1871,  h3l  linear  feet  of  this  extension  had  been  made. 
Between  1871  and  1874  617  linear  feet  were  added  in  a  sonthward  extension,  making 

a  total  extension  oi  2,517  linear  feet,  '74,  i,  274. 
In  1874  an  additional  extension  of  2,000  linear  feet  was  adopted  at  an  estimated 

cost  of  $340,000,  '74,  275. 
In  1884,  under  an  appropriation  of  $25,000,  extensive  repairs  were  undertaken  oyer 

the  part  of  the  breakwaUsr  bnilt  between  1836  and  1857,  '84,  2157. 
In  1886  Mt^,  Adams  proposed  a  fnrther  extension  of  the  breakwater  both  to  the 
north  and  south  with  the  gradnal  withdrawal  of  the  work  as  prolonged  into 
water  .%{  feet  deep,  '87,  315, 2406. 
From  1836  to  1886,  inclusive,  $526,922.20  was  appropriated.    In  1887  the  cost  of  tbs 
completion  of  the  project  was  estimated  at  $184,250,  '87,  2409. 


BIJSII  RITEB,  ]!ID.~ExAMiNATiON  or. 

Enirineers. 

Chiep  of  Engineers. 

Reports,  '81,  150 ;  '82,  144. 
Engineer  in  Charge. 
Col.  W.  P.  Craighill.    Report,  '82,  949. 
Plans. 
By  Col.  Craighill,  for  the  formation  of  a  dredged  channel  to  Public  Landing  6  feet 
deep  at  mean  low  water  and  100  feet  wide ;  also  a  basin  at  Public  Landinc 
200  by  400  feet ;  estimated  cost,  $30,000.    To  con  tin  ue  the  improvement  to  month 
of  James  the  cost  would  be  $27,000  additional,  '82,  950. 
Surveys. 
Examination  ordered  by  act  of  March  3, 1881.   Made  under  direction  of  Col.  Craighill. 


BIYEUS   AND   HABBOBS.  93 

BUTTEBRITLK  CHABriVEI.,  ]VCW  YORK  HABBOB.  — ImpboyBp 

MKNT  OF. 

Appropriations. 

I«d0 160,000, '80,  506. 

1881 6#,000,  •81,630. 

1882 60,000, '82,  656. 

1884 10, 000, '84,  704. 

1886 66,250, '86,722. 

Total 246,250 

1888 100,000.  act  of  Auga»t  11, 188a 

Statement  of  appropriatioDs,  '87,  706. 
Commerce* 

Importance  of  the  improvement,  '84,  602 ;  *&6,  721 ;  '87,  707» 
CoDtracts. 

^  1880.  H.  £.  Da  Bois,  for  ^red^ng,  at  35  cents  per  cabio  yard,  '81,  631. 
1881.  H.  E.  Du  Bois,  for  dredging,  at  22  cents  per  cubic  yard,  '82,  656. 
1H82.  H.  E.  Da  Bois,  for  dredging,  at  22  cents  per  cubic  yard,  '83,  543. 
1884.  H.  £.  Da  Bois,  for  dredging,  at  33  cents  per  cubic  yard.  '85,  671. 
1886.  United  States  Dredging  Company,  for  dredging,  at  23i  cents  per  cubic  yard ; 
contract  annulled  and  work  prosecuted  by  H.  Da  Bois' Sons,  at  25  cento  per 
cubic  yard,  '87,  705. 
Engineers* 
Chikf  of  Emoinebrb. 

Reporto,'80,  82;  '81,  99;  '82,  100;  '83,  96;  '84,  102;  '85,  92;  '86,  97;  '87,  60. 
Enoinbbrs  in  Chargb. 

Col.  J.  Newton,  1880-^84.    Beports,  '80,  505 ;  '81,  629 ;  '82,  654 ;  '83,  542. 
Capt.  J.  Mercnr,  1884.    Beport,  '84, 701. 

Lieut.  Col.  W.McFarUnd,  1884-'— .    Beporto,'85,  670;  *86b  790;  '87,  703. 
Operations. 
•1880-Vl.  80,000  cnbio  yards  dredged, '81,  100. 
]881-'82.  137,545  cubic  yards  dredged,  '82,  654. 
1882-'83.  232,375  cubic  yards  dredged, '83,  542. 
1883-'84.  207  090  cubic  yards  dredged,  '84,  701. 
ld84-'85.  30,097  cubic  yards  dredged,  '85,  671. 
1685-'86.  No  operations  for  lack  of  funds,  '86,  721. 
Aggregate  of  466,270  cubic  yarilR  removed  from  1880  to  1885,  '86^  720. 
l8H6-'87.  89,ii26  cubic  yards  dredged,  '87,  705. 
Projects* 
By  Col.  Newton,  in  1880,  for  the  remoyal  of  the  shoal  between  Lons  Island  and 
Governor's  Island  to  a  depth  of  26  feet  and  to  a  width  of  850  roet  from  the 
Brooklyn  wharves.    Estimated  cost,  $210,000,  '80,  506 ;  '81,  629 ;  '86^  721. 
In  1887,  after  an  aggregate  appropriation  oi  |190,000,  Lieut.  Col.  McFarland  esti- 
mated that  195,000  would  be  required  to  complete  the  project,  '87,  705. 
jSnrveys* 
Maps. 
•80,  506 ;  '84,  702 ;  '85,  670. 


BUZZARD'S  BAT,  MASS,    (See  Cape  Cod  Ship-Canal.) 


CABIIV  CREEK,  HID.— Examination  ov. 

(Continued  from  Vol.  I,  p.  107.) 
Commerre. 
Mi^.  Craighill  considers  that  there  is  no  present  need  for  the  improTement  of  thia 
creek, '80,  739. 
Eni^lneers. 
Engineer  in  Charge. 
Mi^.  W.  P.  Craighill,  1880.    Report.  *80,  738. 
JPh^sieal  Characteristics. 

Description,  '80,  739. 
Surveys* 
1880,  examination  made  by  Mi^.  W.  P.  Craighill,  '80^  739l 
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CACHJB  BITEB,  4 It K.— Examination  of. 

(ContiDued  from  Vol.  I,  p.  107.) 

[17,000  appropriated  by  act  of  Angast  11, 1888.] 
Enirtiieerfl. 
Chief  of  Knginrrrs. 

Reports,  »81,  213 ;  '87,  210. 
Enoikkers  in  C  harge.    . 

MaJ .  W.  H.  H.  Beny  anrd,  1881.    Report,  '81, 1477. 

Capt.  H.  8.  Taber.    Report,  >87,  1547. 

Z.  Harrison.    Report,  '80,  1478. 
Comiiierce. 

Commerce  in  past  years  quite  extensiye,  '81,  1480. 
Physical  Characteristics. 

Description  of,  '81,  1479. 
Plans. 

By  MaJ.  Benyanrd,  1880,  for  the  ImproTement  of  the  riyer  from  Its  month  to  Gray's 
Ferry,  a  distance  of  160  miies,  by  the  removal  of  snags,  logs,  and  overhanging 
trees,  at  an  estimated  cost  of  $30,316,  '81,  1478. 

By  Capt.  Taber,  1887,  for  the  removal  of  snags  between  month  and  Rlvenide.  Esti- 
mated cost,  17,000,  '87,  154a 


GAHABA  RIVER,  AI^A*— iMPBOYSMXirr  of. 

(Continued  fh>m  Vol.  I,  p.  107.) 

Appropriations* 

lesz $20, 000, '83,  998. 

1884 10,000, '84,  1189. 

1886 •7, 600, '86.  202. 

Commerce. 

Beneftt«  to  be  derived  from  improvement,  '81,  1236, 1233. 
Increase  of  commerce  caused  by  improvement,  '8S,  1309. 
Encroachments. 

Bridges  crossing  river  without  draws,  '87,  1287. 
Engineers. 
Chief  of  Engineers. 

Reports,  '80, 141 ;  '81, 189 ;  '83,  191 ;  '84,  199 ;  '85.  204 ;  '86,  202 ;  *87, 170. 
Engineers  in  Charge. 
Capt.  A.  N.  Damrell,  1881-'85.     Reports,  '81,  1232 ;  '83,  995 ;  '84,  1186. 
Capt.R.L.Hoxie,  1885-'—.    Reports,  '85,  1295;  '86,  1172;  '87,  1287. 
Assistant  * 

C.B.  Percy.    Report, '81, 1233. 
Operations. 
1882-'83.  5,832  overhanging  trees,  stumps,  logs,  and  snags  remoyed,  '83,  997. 
1883-'84.  19,750  overhauging  trees,  stumps,  logs,  and  snags  removed,  2*20  linear  feet 

of  brash  jetties  built,  '84,  1187. 
1884-'85.  Snag-boat  constructed,  '85,  1306. 
1185-'d6.  1,516  snags,  logs,  and  trees  remoyed,  clearing  the  river  for  about  19i  miles, 

•86,  1174. 
1886-'87.  No  operations, '87,  1287. 
Physical  Characteristics. 

Description  of  river, '81,  1233. 
Projects. 
By  Maj.  Damrell,  1883,  to  obtain  for  the  lower  Cahaba  River  a  nayigable  channel 
from  its  mouth  to  the  town  of  Centreville,  a  distance  of  88  miles,  with  a  depth 
of  3  feet  at  low  water  and  a  width  in  open  river  of  100  feet,  in  soft  rock  and  bar 
cuts,  60  feet ;  this  to  be  accomplished  by  removal  of  snags,  dredging  through  soft 
rock  and  gravel  bars,  and  by  contracting  and  regulating  the  ehannel.    Esti- 
mated cost,  1195,000,  '83,  996 ;  '86,  202 ;  '87,  1287. 
Surveys. 
From  Centreville  to  Shade's  Creek,  81,  1232. 

*The  sot  of  1886  proridM  that  no  part  shall  bo  expended  nntil  liridms  eioesiog  the  river  are  pro* 
vidod  with  Boitable  draws,  '87. 1187. 
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CAHOKIA  CHUTE,  illlSS.  R1T£B.    (See  Mississippi  Bivbb  oppositb 

Saint  Louis.) 


CAIjAIS,  MB.    (See  Saint  Croix  Bivbr.^ 


CA1L.CA8IEU  PA§§9  I^A.— Improvkmsnt  op. 

(Con tinned  from  Vol.  I,  p.  107.) 

AFpropriatfons. 

l&^m 115,000 

1881 12,000.00, '81,  1305. 

1882 3,000.00, '82,  1388. 

1886 •16.255.46,  '87,  185,  1379. 

To1»l 46,255.46 

1888  (BiTer  and  Pass) . .     10, 000. 00,  act  of  Angnst  11, 1688. 
Contracts* 

1881.  G.  C.  Fobes  A  Co.,  for  dredging  the  proposed  cat  for  $10,444,  '82,  1387. 
Enyineers* 
Chibf  of  Enoikbbrs. 

Beports,  '81,  196;  '82,  192;  '83,  213;  '84,  215;  '85,  222;  '86,  220;  '87,  185,  18a 
Enoikbbrs  in  Charob. 
Mai.  W.  H.  Howell,  1881.    Beport,  '81,  1304. 

Mai.  A.  Stickney,  1881-^84.    Beports,  '82,  1386;  '83, 1129;  '84,  1282. 
Capt.  T.  Turtle.  1884-^.    Beport,  '85,  1414. 

Ma].  W.  H.  Hener,  1885-^—.    Beporto,  '85.  1414;  '86,  1277;  '87,  1378,  1402. 
Assistants. 
Lient.  O.  T.  Crosby.    Beport,  '87,  1379. 
T.  L.  Baymond.    Beport,  '87, 1403. 
Operations. 
l»81-^82.  Formation  of  proposed  channel,  '82,  1387. 
1882-'86.  No  operations,  '83, 1129;  '84, 1282;  '85, 1414;  '86,  1276. 
1886-'87.  Partial  constmction  of  pile  revetment  for  channel  over  bar,  '87,  1379. 
Physical  Characteristics. 

Befilling  of  the  previously  dredged  channel,  '85,  1414;  '86, 1277;  '87,  1380. 
Plans. 
By  M%J.  Hener,  for  the  formation  of  a  channel  12  feet  deep  by  dredging  and  pro- 
tecting jetties  across  the  bar,  at  an  estimated  cost  of  $600,000,  '87, 1&3. 
Projects. 
The  pn^ect  of  1871  proposed  improving  the  bar  at  the  head  of  the  pass  by  dredgiBS 
a  channel  80  feet  wide,  li  miles  long,  and  5  feet  deep,  at  an  estimated  cost  ^ 
»1?,000,  '71,558;  '72,  62;  '82.  1387;  '86.  1277. 
This  work  was  accomplished  in  1873-'74,  '74,  i,  73,  721. 

In  1881  the  previously  dredged  channel  having  closed,  it  was  proposed  to  reopen 
it  by  the  formation  of  a  channel  70  feet  wide  and  8  feet  deep  at  low  water. 
Estimated  cost,  $15,000,  '81,  1304;  '86, 1277. 
In  1886  the  channel  having  again  partially  refilled,  it  was  proposed  to  reform  a 
dredged  channel  100  feet  wide  and  6  feet  deep,  protected  by  a  pile  and  plank 
revetment  on  each  side,  '87, 1379. 
Snnreys. 
Examination  of  bars  at  mouth  of  river  and  pass  ordered  by  act  of  August  5, 1886^ 
Made  under  direction  ofM%|.  Hener,  '87, 1402. 


CA£.CASI£ir  RITER,  IjA.— Improvbmbnt  of. 

Appropriations. 

mi $3, 000, '81.  1301. 

1882 7,000, '82,  1386. 

1884 6,500, '84,  1282. 

Appropriation  transferred  to  Calcasieu  Pass,  '87,  1379. 

*  Traiuferred  from  CalcMiea  River,  La.,  by  act  of  August  5, 1886,  '87, 1879. 
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CALCA8IBU  BITEIB,  I^A.-Continned. 

Chief  or  Bnoinbxrb. 
Beporto,  '80, 146;  'SI,  196,  1303 ;  '82,  192 ;  *83, 311 ;  '84,  815 ;  *85, 321 ;  *86;  280; 
•87, 186, 188. 
Enoikbbrs  IK  Chabgb. 
MaJ.  C.  W.  HoweU,  188(M88.    Report,  '81,  1300, 1301. 
M^.  A.  Stiokney,  lti8:^-'84.    Beports,  '82,  1386;  '83,  1127;  '84^  1281. 
Capt.  T.  Turtle,  1884-»85.    '85,  1409. 

Hig.  W.  H.  Heaer,  1885-'—.    Reporto,  '85, 1409;  '86;  1276;  '87, 1378, 1402. 
Assistants. 
A.C.Bell.     Report, '81,  1302. 
N.  S.  DayiB.    Report,  '83.  1127. 
Lieut.  O.  T.  Croaby.    Report,  '87,  1379. 
T.  L.  Raymond.    Report,  '87,  1403. 
Operations* 
le86~'87.  Operations  were  delayed  to  1886  on  aocount  of  anoertainty  as  to  whether 

the  appropriations  mieht  be  made  aTallable  for  both  the  pass  and  riyer. 
Excavation  of  a  channel  100  feet  wide  and  6  feet  deep  commenced  in  1887  through 
bar  at  mouth  of  river ;  13,408  linear  feet  revetment  wall  boilt,  '87,  1379. 
Projects. 
By  MaJ.  Howell,  1881,  for  improvement  of  river  above  the  town  of  Lake  Charles  to 
Philips  Bluff  by  cleaning  channel  of  snaes,  logs,  etc.,  to  a  navigable  width  and 
depth,  and  dredging  bar  at  foot  of  Calcasieu  Lake,  at  an  estimated  cost  of 
125,080,  '81, 196, 1302. 
Sarveys. 
Ordered  by  act  of  June  14, 1880,  '80, 146.    Examination  made  by  UtA.  Howell^  1880, 

'81,  1301. 
Examination  of  lower  reach  of  river,  '83.  1127.    Examination  of  bars  at  mouth  of 
river  and  pass  ordered  by  act  of  August  5,  1886.     Made  ander  direction  of 
Maj.  Heuer,  '87,  1402. 


CAIiOOSAHATCHEE  BITBB,  FI«A«->lMPROYBiaNT  or. 

(Continued  from  Vol.  I,  p.  108.) 
Appropriations* 

IS^^ $5,000, '83,  1004. 

1684 5,000, '84, 1196. 

1886 4,000, '86,  1153. 

ISas 10,000,  act  of  August  11, 1888. 

Contracts. 
188'^   S.  N.  Kimball,  for  dredging,  at  62i  cents  per  cubic  yard,  '83,  1004. 
1^84.  S.  N.  Kimball,  for  dredging,  at  69^  cents  per  cubic  yard,  '85,  1274. 
Engineers. 
Chief  op  Enoinbbrs. 

Reports. '83,  193;  '84,  201;  '85,  197;  '86,  196;  '87, 157. 
Engineers  in  Charge. 
Maj.  A.  N.  Damrell.  1883~'84.    Reports,  '83,  1003:  '84,  1195. 
Capt.  W.  T.  Rossell,  1884-'86.    Report,  '85.  1273. 
Lieut.  W.  M.  Black,  1886-'—.    Reports,  '86.  1152;  '87, 1235. 
Operations. 
188:V-'84.  6,905  cubic  yards  removed  by  dredging  from  bar  at  mouth,  '84,  1195. 
18tf4-'85.  No  operations  for  lack  of  fupds,  '85.  1274. 

1885-'86.  5,000  cubic  yards  dredged  from  channel  near  Fish  Bayou,  completing  proj- 
ect, '86,  1153. 
1886-'87.  Removal  of  snags  and  similar  obstructions  in  progress,  '87,  1236. 
Projects. 
By  Capt.  Damrell,  1879,  for  the  formation  of  a  channel  100  feet  wide  and  7  feet  deep 
by  dredging  and  removal  of  snags  from  the  river's  mouth  to  Fort  .Myers,  a  dis- 
tance of  14  miles.    Estimated  cost,  $20,000,  '79,  864,  869;  '83,  1003;  '85,  1273. 
In  1886  $14,000  having  been  appropriated  and  the  original  project  completed,  it 
was  proposed  to  improve  the  river  between  Forts  M^ers  and  Thompson  for  ves- 
sels drawing  4  feet  by  clearing  the  river  of  obstmctions  and  straightening  and 
deepeniog  the  channel  at  Beautiful  Plains.    Estimated  cost,  $11,000,  '87, 1236. 
flfarvers* 
1887.  Surveys  made,  '87, 1236. 


RIYEBS  Am>  HABBOBS.  97 

CAIiUJUET  HABBOB,  ill.— Improvkmeot  0V« 

(Continned  from  Vol.  I,  p.  108.) 

Appropriations. 

1870-'79 $277,000 

1830 20,000,  '80,  1989. 

1881 30,000, '81,2171. 

1882 35,000, '82,  2242. 

1884..... 20, 000, '84,  1947. 

1886 10,000,  '86,  1704. 

Total 392.000 

1888 20,400,  act  of  Aagust  11,  1888. 

Commerce* 

Advantages  to  be  derived  from  improvement,  '80,  1989. 
Contracts. 

1879.  Culbert  Brothers,  for  pier  constrnction,  '80, 1987;  completed,  '80.  1987. 

1880.  G.  Hannahs,  for  pier  extension,  '81,  2172 ;  completed,  '81,  2169.    O.  B.  Qreen, 
dredging,  at  15  cents  per  cubic  yard,  '81, 2172;  completed,  '81,  2160. 

1881.  Ghica&:o  Dredging  and  Dock  Company,  for  dredging,  at  26^  cents  per  cubic 
yard,  '81,  2172;  completed,  '81,  2172. 

1883.  Waltth  &  Hannahs,  for  pier  extension,  '83,  1748 ;  extended,  '83,  1748 ;  com- 
pleted, '84,  1946.    Calumet  and  Chicago  Canal  and  Dock  Company,  for  dredg- 
ing, at  28  cents  per  onbic  yard, '83,  1748;  extended, '83,  1748;  completed, '84, 
1946. 
1886.  H.  B.  Herr  <&  Co.,  for  pier  extension,  '87,  2118. 
Enirineers. 
Cuisr  OF  Enginicers. 
Beports,  '80,  211 ;  '81,  286 ;  '82,  280 ;  '83,  288, 1748 ;  '84,  290 ;  '85,  313 ;  '86,  307 ; 
'87,  273. 
Board  of  Engineers. 
Convened  by  8.  O.  No.  84,  Corps  of  Engineers,  1882,  Lieut:  Col.  Houston,  Majs. 
Smith  and  Benyanrd,  '83,  1748.    (See  Projects.) 
Engineers  in  Charge. 
Maj.  G.  J.  Lydecker,  1877-^82.    Reports,  '80, 1986 ;  '81,  2168. 
-     Maj.  W.  H.  H.  Beny aurd,  1882-'86.    Reports,  '82,  2240 ;  '83,  1745 ;  '84,  1946 ;  '85, 
2051 ;  '86,  1704. 
Maj.  T.  H.  Handbury,  1886-'—.    Report,  '87,  2117. 
Assist  AN  t 
G.  A.  M.  Liljencrantz.    Report,  '82,  2243. 
I^egrislation* 
Act  recommended  by  Board  of  Engineers,  1582,  for  protection  of  channel  in  Cal- 
umet River,  '83,  1750. 
Operations. 
1879-'80.  200  linear  feet  pier  extension,  repairs  to  piers,  and  dredging  through  bar 

at  entrance  to  harbor,  '80,  1987. 
18W-'81.  250  linear  feet  crib-pier  built  and  14,547  cubic  yards  of  dredging ;  minor 

repairs  to  piers,  '81,  2169. 
1882-'83.  11,007  cubic  yards  of  material  dredged,  200  feet  of  crib-work  completed, 

and  piles  driven  for  pier  foundation,  '83,  1745. 
1883-'84.  Pier  extension  and  dredging;  247  cords  of  stone  purchased  for  retilling 

pier,  '84.  1946. 
1884-'85.  South  pier  extended  200  linear  feet ;  repair  of  748  feet  of  plank  revet- 
ment, '85,  2051. 
18%-'86.  No  operations  from  lack  of  funds,  '86,  307. 

1886-'87.  South  pier  extended*  150  feet.    Total  work  done  since  1870 :  North  pier 
extended  3,400  feet;  south  pier,  1,870  feet;  384,376  cubic  yards  dredged,  '87, 
2117. 
Projects. 
By  M^.  Wheeler,  in  1870,  for  the  formation  of  a  harbor  hy  the  extension  of  two 
parallel  piers  300  feet  apart  and  exteiided  to  at  least  the  12 -foot  curve.    K^ti- 
mated  cost,  $300,000,  '70,  104,  107;  '71,  117;  '76,  ii,  441, 442.     Modified  subse- 
quently to  provide  a  channel  of  entrance  16  feet  deep  and  300  feet  wide,  '80, 
211,1988;  '86,306. 
By  Board  of  Engineers,  1882,  for  the  formation  of  a  dredged  channel  in  Calumet 
River,  200  feet  wide  and  16  feet  deep,  from  Lake  Michigan  to  the  fork  at  C'al« 
umet  Lake.    Estimated  cost,  #225,000,  '83,  1750. 
(Lieut.  Col.  Houston,  Majs.  Smith  and  Benyaurd.) 

lUS  «N 7 
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€ALVia£T  HABBOB,  ILL.— Continned. 

Projects— Continned. 
Approved  by  the  Chief  of  Engineers,  '83,  1748. 

In  1886,  $392,000  having  been  approprUtod,  $11,400  is  estimftted  for  completion  of 
existing  project,  '86^  307. 

Local  survey  made,  '80,  1987. 

1882.  Survey  of  bar  at  month  of  Calumet  Biver,  '82,  3240. 
Maps. 
'80, 1968f  '83, 1746;  '84, 1946;  '85,  2051. 


CALVRIET  BIVCB,  ILL.  AUTO  IH D.— Iuproyehxiit  ov. 

Appropriations* 

1*J4» 150,000,  '84,  194a 

1886 30.000,  '86,  1708. 

1888 50,000,  act  of  August  11,  1888. 

Commerce* 

Vast  commerce  interested  in  and  to  be  affected  by  improvement,  '82,  2248. 

Description  of  manufacturing  enterprises  interested,  '82,  2255 ;  '85,  2062. 
Enirtneers* 

Chiet  of  Enginkers. 
Beporto,  '81,  287;  '82,  282;  '84,  290,  291;  'B5,  314,  315;  '86,  308;  '87,  275,  277. 

BOABD  OF  ENGINEXRS. 

Convened  at  Chicago  October  6, 1882,  by  S.  O.  No.  84,  C.  E.,  to  report  upon  proposed 

improvement  of  Calumet  River,  '83, 1748. 
(Lieut.  Col.  Houston  and  Mi^s.  Smith  and  Benyaurd.) 

Mi^.  W.  a  H.  Benyaurd,  1881-'d6.    Beports,  '82,  2247 ;  '83, 1745;  '84.  1947, 1951 ; 

'85,  2055,  2057,  2059 :  '86,  1707 ;  '87,  2172. 
MsJ.  T.  Handbui7, 1886-^—.    Beport,  '87,  2167. 

A08(8TAHT. 

G.  A.  M.  Liljencrants.    Beports,  '82,  2251 ;  '85,  206L 
Operations* 

MO  operations  on  account  of  right  of  way  not  having  been  conveyed  to  the  United 
States  free  of  expense,  and  the  United  States  not  having  been  released  from  all 
liability  for  damages  to  acfjacent  property  owners,  '86,  308 ;  '87,  276. 
Plans* 

In  le82  Maj.  Lydecker  did  not  consider  Little  Calumet  Biver  worthy  of  improve- 
ment, %4,  1952. 

In  1884  Mig.  Benyaurd  did  not  consider  the  proposed  ship  canal  between  Calumet 
Biver  and  Calumet  Lake  a  public  necessity,  '85,  2070. 

In  1886  Maj.  Benyaurd  did  not  consider  as  worthy  of  improvement  that  part  of  the 
river  from  the  Forks  to  Blue  Island,  '87.  2173. 
Projects* 

By  Board  of  Engineers,  1882,  for  improvement  of  the  lower  section  of  Calumet 
Biver  from  Lake  Michigan  to  the  Forks,  a  distance  of  6^  miles,  by  dredging 
channel  200  feet  wide  and  16  feet  deep.  Estimated  cos^  |225,000,  '83, 1748, 
1749,  1750;  '86,  308. 

In  1885  Maj.  Benyaurd  proposed  the  extension  of  the  improved  channel  from  the 
Forks  to  a  point  half  a  mile  east  of  Hammond,  at  an  additional  cost  of  |200,000, 
'85,  2061,  making  the  entire  estimated  cost  of  the  project  $425,000,  '87,  2167, 
2170. 
Surveys* 

Ordered  by  act  of  March  3, 1881.  Made,  1882,  under  direction  of  Mbj,  Lydecker, 
'82,2247;  '84,  195L 

Examination  of  Little  Calamet  Biver  ordered  by  act  of  August  2,  1882.  Made, 
1882,  under  direction  of  Maj.  Lydecker,  and  reported  as  not  a  public  necessity, 
'84,  1952. 

Examination  for  a  ship- canal  from  Calnmet  Biver  to  Lake  Calumet  ordered  by  act 
of  July  5,  1884.  Made,  18S4,  under  direction  of  M^.  Benyaurd,  and  reported  as 
not  a  public  necessity,  '85,  2057. 

*ProTiao  to  Aot  atatM  that  no  part  of  the  wpxopristtoQ  alisU  be  expended  ovtil  right  ef  way  Is  cm* 
V^ed  to  tlieVnitedStsles  fees  ef  cost.  *  ^ 
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CALUMfiT  BIVSB,  ILI..  ABTD  IBTD.— ContinuecL 

Snrve^s— Continned. 
Examinations  frem  Lake  Calumet  to  Blae  Island  ordered  by  act  of  August  5,  1886. 

Made  onder  direction  of  Mi\|.  Benyanrd,  '87,  2172. 
Examinatien  from  the  Forks  to  Hammond  ordered  by  aot  of  Joly  5,  1884.    Made 

under  direction  of  Mbj,  Benyanrd,  '85,  2059. 
Maps. 
'82,225L 


GAJLIJlDIiT  BIVfiB,  ILL.--EXAHiyATiON  fob  pbqposbd  ship-canal. 

Enfftneers. 

Chikf  of  Enginbxbs. 

Report,  '85,  315. 
Enoinskb  in  Charob*. 
MaJ.  W.  H.  H.  Benyaurd.    Report,  '85,  2057. 
Plans. 
Maj.  Benyaurd,  in  1884,  did  not  then  consider  a  canal  from  Calumet  River  to  Lake 
Calumet  called  for  by  the  commercial  requirements  of  the  locality,  '85,  2058. 
Private  and  Cerperate  'WeriK* 

Improvement  made  by  town  of  Hyde  Park,  '85,  2058. 
Snrveys. 
Ordered  by  act  of  July  5,  1884,  '85,  314.    Made  under  the  direction  of  Maj.  Ben- 
yaurd, 1884,  '85,  2057. 


CAMBBIDOi:  HABBOB,  RID.— Improvembnt  of. 

(See  Choptank  Crebk,  Md.) 

(Continued  from  Vol.  I,  p.  111.) 

1871-^^ $32,500 

1888 5,000,  act  of  August  11, 1888. 

Contracts. 

American  Dredging  Company,  for  dredging,  '84,  90"^;  completed,  '85,  888. 
Enirtneers. 
Chikf  of  Enoinsbrs. 

Reports,  '80,  103;  '81,  137;  '82,  132;  '83,  137;  '84,  144;  '85,  135;  '87,  97. 
Enoinbbbs  in  Chargb. 
Lieut.  Col.  W.P.CraighiU,  1880-'85.    Reports,  '80,  637;  '81,  879;  '82,  853;  '83, 

678*  '84  902. 
W.  P/ Smith,  U.  S.  Agent,  188&-'— .    Reports,  '85,  888 ;  '87,  851,  853. 
Assistant. 
C.  Humphreys.    Report,  '87,  852. 
Operations. 
1883-'84.  Enlargement  of  harbor  by  dredging  to  extent  of  available  funds,  '84, 902; 
'85,  888. 
Physical  Characteristics. 

Description  of,  '84,  144. 
Plans* 
By  W.  F.  Smith,  1887,  for  the  formation  of  a  dredged  channel  150  feet  wide  and  12 
feet  deep  to  the  railroad  wharf,  10  feet  to  the  draw-bridge,  and  8  feet  to  the 
head  of  the  wharfage.    Estimated  cost,  $17,136,  '87,  853. 
Projects. 
By  Maj.  Craighill,  1871,  for  the  formation  by  dredging  of  a  channel  of  entrance  to 
Choptank  Creek  and  a  basin  8  feet  deep  abreast  of  Cambridge,  '74,  ii,  24. 
Modified  in  1874  for  enlargement  of  basin  and  channel  leading  thereto,  '79, 
501.    Amount  appropriated  from  1871  to  1879,  inclusive,  |32,500,  '87,  852. 
Sarveys* 
1880.  Resurvey  of  harbor  and  approaches,  '80,  638. 

Ordered  by  act  of  August  5, 1886,    Made  under  direction  of  W.  F.  Smithy  '87,  851, 
853. 
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CAIUDEIV  HABBOR9  mE.— Examination  OF. 

[$5,000  appropriated  by  aot  of  Aagnst  11,  1888.] 
Surveys* 
Examination  ordered  by  aot  of  Angost  5,  1^  '87,  22. 


€AIIIDElf,  IV*  M.    (See  Dei«awarb  Biveb  at  Puiladblphia,  Pa.) 


CANAl.   BETWEEN   BAKER'S.  AND    SHOALWATEB   BATS, 
UTASH*    (See  Bakeb's  and  Shoalwatek  Bays,  Wash./  canal  bbtwebn.) 


CANAJL  (Ship)  ACROSS  BERGEN   NECK,  N.  J.     (See  Beugbn  Nbgk, 

N.  J.,  SHIP-CANAL  AGKOSS.) 


CANAl.  FBOin  CALUniET  RIVER  TO  CALURIET  I.AKE.    (See 

CaLUMBT  KiVEB  BXAMINATION  for  proposed  SIIIP-CANAL.) 


CANAL  AT    THE  CASCADES,  COLUIVBIA  RIVER,  OREGON. 

(See  Columbia  River  at  tue  Cascades.) 


CANAJL  (SHIP)  ACROSS  CHARI.ESTON  NECK,  S.  C.    (See  Charles- 
TON  Neck,  S.  C,  ship-canal  across.) 


CANAL    CONNECTING     CHESAPEAKE     AND     DELAWARE 

BATS.     (See  Chesapeake  and  Delaware  Bays,  survey  of  ship-canal 
TO  connect.) 


CANAL  AT  DALLES  OF  THE  COLITJUBIA  RIVER,  OREGON. 

(See  Columbia  Biver  at  The  Dalles.) 


CANAL  AT  DES  MOINES  RAPIDS,  RIISSISSIPPI  RIVER.    (See 
Dbs  Moines  Rapids  Canal.) 


CANAL  ON  FOX  RIVER,  WIS.    (See  Fox  and  Wisconsin  Rivers.) 


CANAL  TO  CONNECT  GALVESTON  WITH  BRAZOS  RIVER, 

TEX.    (See  Galveston  and  Brazos  River,  Tex.,  canal  to  connect.) 


CANAL,  HENNEPIN.    (See  Hbnnepin  Canal.) 
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CAM 41.  COIfUnSCTIMO   THS   HEADWATERS  OF   THE  HIA- 
W;1«SEE,  TENBTESSEE,  AND  SAVAIVIVAH  BITERS^Examina- 

TlUN  OF. 

'Engineers. 

Cnuar  of  ENGimssBS. 

Reports,  '80,  190;  '81,  258. 
Enqimekr  in  Chabob. 

Maj.  W.  R.  King.    Report,  '81,  1888. 
Assistant. 

.     S.  Whinery.    Report,  '81,  1890. 
Plans. 
Maj.  King  considers  that  &  sarvey  costing  $15,000  would  be  required,  upon  which 
to  sabmit  plans  and  estimates,  '81,  1^. 
Surveys. 
Oitiered  by  ao   of  Jane  14, 1880,  '80,  190. 
Report  made  by  M. j.  King,  1881,  '81,  1888. 


CABTAL,   lliLIlVeiS   AND   HIGHIOAN.    (See  Illinois  and  Michigan 
Canal,  enlargement  of.) 


CANAL   (SHIP)  FROm  LAKE  ERIE  TO  THE  WABASH  AND 

OHIO  rivers-Survey  of. 

Engrineers. 

Chief  of  Engineers. 

Reports,  '80,  2J9  ;  '81,  315. 
Engineer  in  Charge. 

Maj.  J.  M.  Wilsoa.     Report,  '81,  2348. 
Assistants. 

B.  Holley.    Report,  '81,  23G3. 

C.  D.  Ward.     Report,  '81,  24C0. 
W.  8.  Williams.     Report,  '81,  2:i\Ki, 

Plans. 
By  Mhj.  Wilson,  1.S80,  for  the  enlargement  of  Ihe  prism  of  existing  canal  from  Toledo 
to  La  Fayette, 210  miles,  to  ai  width  of  70  feet ;  and  locks  llO  feet  long,  18  feet 
wide,  and, 7  feet  ovur  mitro  hI.I.     Estimated  cost, $24,236, 135,  '81,  2352,2354, 
2362,  2393. 
For  the  enlargement  of  existing  canal  fr?m  Junction  Cit^  to  Cincinnati,  to  a  width 
of  70  feet,  locks  110  l\ct  long,  18  teet  wide,  and  7  root  over  mitre  sill.    Esti- 
mated co^t,  $23,440,275,  '81,  2156.2358,2363.2400. 
Private  and  Corporate  Work. 
Description  of  Wabash  and  Erie  Canal,  '81,  2349, 2413. 
Of  the  Miami  and  Erie  Canal,  '81,  2354, 2414. 
Surveys. 
Ordered  by  act  of  June  14, 1880,  '80,  229. 
Made  under  direccion  of  M^.  Wilson,  1880,  '81,  2348. 
Maps. 
Of  proposed  routes,  '81,  2362. 


CANAL   AT   LOIHSTILLE,   OHIO   RITER.    (See   Louisville  and 

Portland  Canal.) 


CANAL  AT  ffllJSCJLE  SHOALS,  TENN.    (See  Tennessee  River.) 


CANAL  AT  SAINT  CLAIR  FLATS,  HICH.    (See  Saint  Clair  Flats 

Caital.) 
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CANAL  FROmt  SAINT  JOHN'S  RIVER  TO  JIJPITCR  INLET, 

FLA.    (See  Saint  John's  Rivzr  to  Jupitkr  Inlet,  examination  for  canal 

BETWEEN.) 


CANAL   AT    SAINT   QIART'S    FALLS,    IHICH.    (See  Saint  Mart's 
Falls  Canal  and  Riveb.) 


CANAL  FROM  SAINT  MART'S  RIVER  TO  GULF  OF  MEXICO, 

FLA.— SuRVBT  of. 

Commerce. 

Commercial  importance  of  canal,  '80,  976, 
Probable  resources  of  canal,  '80,  981. 
Eii6:ineers. 
Chikv  or  Engineers. 

Report,  '80,  13^. 
]!^NOI^E^:R  in  Charge. 
Lieat.  Col.  Q.  A.  Gillmore.    Report,  '80.  973. 
Assistant. 
S.  L.  Tremont.    Report,  '80,  994. 
PhysicttI  Cbttracteristlcs. 
Elevations  above  sea  level,  '80,  975. 
Kesulte  of  boringB,  '80,  976. 
Plan. 
By  Lieut.  Col.  Gillmore,  18B0,  for  a  ship  oanal  (location  shown  on  map,  '80,  1006)  80 
feet  wide  at  bottom  and  IBO  feet  at  water  line,  25  feet  deep,  with  double  locks 
500  feet  long  and  65  feet  wide, '80,  986.    Estimatetl  cost,  |50,278,746, '80,  994, 
1009. 
Surveys. 
Ordered  by  a<3t  of  Jane  18, 1878,  '80, 132.    Made  nnder  direction  of  Col.  Gillmore, 

1878;  '80,973. 
Maps. 
'80, 1006. 


CANAL  AROUND  SMITH'S  SHOALS,  CUMBERLAND  RIVER. 

(See  Cumberland  River  Canal  at  Smith's  Shoals.) 


CANAL  AT  STURGEON  BAT,  WIS.    (See  Sturgeon  Bat  Canal.) 


CANARSIE  BAT,  N.  T.— Impboyement  of. 

(Continued  from  Vol.  I,  p.  112.) 

Appropriations. 

ItibO $10, 000, '80,  615. 

1881 5, 000, '81,  650. 

1882 3, 000, '82,  670. 

1884 5,000,  '84,  732. 

1886 10, 000, '86,  748. 

Total 33,000 

1888 10,000,  act  of  August  11,1888. 

Commerce. 

Increased  business  through  restoration  of  channel,  '81,  651. 
Benefit  of  improvement,  '83,  565. 
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CAM ABSIE  BAT,  N.  T.-Continaed. 

CoMtracts. 

1880.  Henry  Da  Bois  A  Sona,  for  oonstraotion  of  pile  dike,  '81,  650;  completed,  'SI, 
661. 

1881.  E.  Brainard,  for  dredging,  at  50  and  40  cents  per  cabio  yaid,  '83,  565; 
completed,  '83,  564. 

1884.  Henry  Da  Bois  &  Sons,  for  dredfciog  and  diking,  at  30  cents  per  cubic  yard, 
and  ^.37  per  linear  foot  respectively,  '85,  740;  completed,  '85,  739. 
EttVineers* 
Chief  of  Enoinsbbs. 
Reports,  '80,  84;  '81,  104;  '82,  105;  '83,  103;  '84, 108;  '85,  98;  '86,  101;  '87, 
64. 
Enoinsers  in  Charge. 
Col.  J.  Newton,  1878-'a3.    Reports,  '80,  514 :  '81,  649 ;  '82,  669. 
Lieut.  Col.  G.  L.  Gillespie,  1883-'86.    Reports,  '83,  564 ;  '84,  731 ;  '85,  739. 
Lieut.  CoL  W.  McFarland,  1886-'—.    Reports,  '86,  746 ;  '87,  737. 
Operations. 
I880-'81.  1,000  linear  feet  of  timber  dike  built,  '81,  649. 
1881-^82.  No  operations,  '82,  670. 
188V83.  9,726  cnbic  yards  material  dredged,  '83,  564. 
1883-'84.  No  operations, '84,  731. 
1884-^85.  7,535  cnbic  yards  material  dredged  and  50  feet  added  to  east  end  of  dike, 

'85,  739. 
1885-'87.  No  operations,  '86^  747 ;  '87,  740. 
Projects. 
By  Col.  Newton,  1879,  to  afford  a  channel  of  entrance  into  Canarsie  Bay,  of  navi- 
gable width,  and  of  not  less  than  6  feet  depth  through  the  aid  of  dikes,  inclosing 
a  tidal  basin.    Estimated  cost,  t88,000,  '79,  400 ;  '80,  84 ;  '82,  670. 
Surveys. 

Canarsie  Bay. 
.  Haps. 
'82,670. 


CAlf£  BITCB,  LA.— iMPRovBBfsirr  or. 
(See  also  Bayou  Pibrrb.) 

Appropriations. 

1884 $2,500, '85,  1496. 

Commerce. 

Statistics,  '84,  1367. 
BnirtBeers. 

Chief  of  Enoinbbrs. 

Reports,  '84,  *i27 ;  '85,  833 ;  '86,  330;  '87, 194. 
ENOmBBBS  IN  Charob. 
Capt.  A.  M.  MiUer,  1882-^85.    Report,  '84, 1366. 
Capt.  £.  Bergland,  1885-^.    Reports,  '85, 1495 ;  '86, 1349. 
Capt  J.  H.  WiUard,  1886-^—.    Report,  '875  1452. 
Assistant 
P.  C.  Montgomery.    Report,  '84, 1367. 
Operations. 
1884-^85.  2,504  shore  and  channel  snags  removed,  4,517  trees  and  stnmps  cut,  and 

1,250  cnbic  yards  rock  blasted,  '85, 1495. 
1885-^88.  No  operations,  '86, 1349 ;  '87, 1452. 
PhTsical  Characteristics. 

River  described,  '84,  1367. 
Projects. 
By  Capt.  Miller,  1882,  for  removal  of  obstmctions  from  head  to  month  of  the  river, 
BO  as  to  allow  a  navigation  of  6  months  in  the  year.    Estimated  cost,  $7,665, 
'84, 1368;  '87, 1452. 
Sarveys. 
Examination  ordered  by  act  of  Angnst  2,  1882.    ICade,  1883,  under  direction  of 
Capt.  Miller/84, 1366. 
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CANET  FORK  B1¥ER,  TEMN.-Improvbmkiit  of. 

(Continued  from  Vol.  I,  p.  112.) 
Appropriations. 

1880 $6,000, '80.  1689. 

1881 4,000, '81,  1870. 

1882 4,000,  '82,  1855. 

1884 :J,000,  '84,  1654. 

1886 3,000,  '86,  1524. 

Total 20,000 

1888 2,500,actof  August  11, 188a 

Commerce. 

Merchandise  transported  on  riyer,  '84,  1654. 
Enffineers. 
Chief  of  Knginerrs. 
Reports,  '80,  l»ti;  '81,  254;  '82,  248;  '83,256;  '84,256;  '85,278;  '86,  269;  '87, 
235,  236. 
Engineers  in  Charge. 
Maj.  W.  K.  King,  1878-^86.    Reports,  '79,  1275;  '80,  1688;  '81,  1869;  '82,  1854; 

'83,  1499;  '84,  1653;  '85,  176H,  1774. 
Lieut.  Col.  J.  W.  Barlow,  1886-»— .    Reports,  '86,  1523 ;  '87,  1766, 1768. 

A.S8 1  ST  A  NT. 

C.  A.  Locke.    Report,  '87,  1769. 
Operations. 

1880-'81.  91  cubic  yards  rock,  2,368  cubic  yards  of  gravel,  and 3,956  logs,  snags,  etc., 

removed  Irom  channel ;  5r>5  cubic  yards  stone  placed  in  dams,  and  260  linear 

feet  of  wiug-dam  built,  '81,  1870. 
1881-'82.  2,598  cubic  yards  log  and  stone  dams  built,  200  cubic  yards  grayel  and 

loose  rock  excavated,  and  2,196  trees  and  snags  removed,  '82,  1854. 
1882-^8*J.  305  trets,  snags,  and  stumps  cut  down  and  removed,  775  cubic  yards  of 

gravel  put  iu  dams,  and  250  cubic  yards  stone  quarried  for  dam,  '83,  1500. 
lB8:i-'84.  347  cubic  yards  of  stone  quarried,  l,7:i5  cubic  yards  of  riprap  dam  built, 

and  2,595  cubic  yards  rock  and  gravel  excavated  from  channel;  928  trees, 

stumps,  and  snags  removed,  '84,  1653. 
1884-'85.  600  cubic  yards  of  rock  quarried  and  placed  in  riprap  dams,  310  linear 

feet  rii)rap  dam  built,  2,595  cubic  yards  gravel  and  loose  rock  excavated,  and 

l,^i09  trees,  stumps,  and  snags  removed,  '85,  1769. 
188r>-'86.  No  work  done,  through  exhaustion  of  available  funds,  '86,  269. 
18H0-\S7.    No  operations,  '87,  1767. 
Projects. 
By  Capt.  Overman,  1878,  for  the  formation  of  a  navigable  channel  during  five 

months  of  the  year  from  the  mouth  to  Slingo  by  removal  of  obstructions,  dredg- 
ing, aud  rock  removal,-  and  construction  of  riprap  dams.     Estimated  cost 

$30,228,  '79,  1275,  1277;  '83,  1500;  '87,  1767. 
By  Lieut.  Col.  Barlow,  1880,  for  extendiu^  navigation  from  Slingo  to  Frank's  Ferry. 

Estimated  cost,  |15,000 ;  making  entire  estimated  cost  |45,000,  '87,  1767,  1769. 
8nrve^s. 
Examination  with  view  to  extension  of  Caney  Fork  River  survey  to  Frank's  Ferry. 

Made,  1884,  under  direction  of  M%|.  King,  '85,  1774. 
Examination  ordered  by  act  of  August  5, 1886.    Made  under  direction  of  Lieut.  Col. 

Barlow,  '87, 1768. 


CANNON  BIT£B,  MINlf.— ^Survey  fob  reservoirs  on. 

(See  also  Mississippi  Riyer  reservoirs  at  headwaters  or.) 

Engineers. 

Chief  of  Engineers. 

Report*,  '81,  247  ;  '82, 242 ;  '84,  250. 
Engineer  in  Charge. 

Maj.  C.  J.  AUen.    Report,  '82, 1833. 
Assistants 

J.  P.  Frizell.    Reports,  '82,  1835 ;  '84,  1634. 

R.  Davenport.    Report,  '84,  1635. 
Piiysical  Characteristics. 

Drainage  area  and  reservoir  capacity,  '82,  1834 ;  '84,  1635. 
Surveys. 
Ordered  by  aot  of  March  3, 1881,    Mado  under  direction  of  Maj.  Allen,  '88, 1833, 
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€ANOO€HE£  BITEB,  OA*— Examination  of. 

Etigineenu 

Chtsf  of  Enoikbkrs. 

Beports,  '80, 132;  '81,  179. 
Enginebb  in  Chargb. 

Lieat.  Col.  Q.  A.  Gillmore.    Report,  '81,  1157. 
Physical  CliaracterlsUcs. 

Described,  '81,  1157. 
Plans. 
By  Lieut.  Col.  Gillmore,  1880,  for  improyement  of  river  by  clearing  of  snags  and 
leaning  trees,  partial  removal  of  rock  bars,  and  formation  of  cut-offs.    Esti- 
mated cost,  (46,094.41.    If  improvement  is  confined  to  lower  38  miles  of  river, 
the  estimated  cost  is  ^,405,  '81, 1158. 
Sarveys* 
Ordered  by  act  of  June  14,  1880,  '80, 132.    Examination  made  under  direction  of 
Lient.  Col.  QlUmore,  '81,  1157. 


€AP£  F£AB  RIVER,  N*  €•— Examination  of  northeast  branch  of. 

Commerce. 

Statistics,  '85,  1129,  ll3t. 
Obstructing  bridges,  '85,  1128, 1130,  1131. 
Engriaeers. 
Chief  of  Engineers. 

Report,  '85,  177. 
Engineer  in  Charge. 

Capt.  W.  H.  Bixby.    Report,  '85, 1128, 1130. 
Assistant. 

C.  Humphreys.    Report,  '85, 1131. 
ObstractioBS. 

From  bridges  without  draws,  '85,  1129,  1130. 
Plaas. 
By  Capt.  Bixby,  1885,  for  the  removal  of  old  bridge  piers,  at  an  estimated  cost  of 
1700,  '85, 1130, 1131. 
Surveys. 
Examination  ordered  by  act  of  July  5,  1884.    Made  under  the  direction  of  Capt. 
Bixby,  '85,  1128,  1130. 


CAPE  FEAR  RIVER,  IV.  C,  above  Fayettevllle.— Examination  of. 

Eugriaeers. 

Chief  of  Engineers. 

Report,  '84,  177. 
Engineers  in  Charge. 
Mbj,  W.  p.  Craighill.    Report,  '72,  741,  749. 
Capt.  J.  Mercnr.    Report,  '84,  10G4. 
Piiysical  CharacterlsUcs. 

Description  of  river,  *72,  742. 
Plaas* 
Since  the  only  practicable  improvement  would  involve  a  large  expenditure,  the 
river  was  not  oonsidered  worthy  of  improvement  or  the  work  a  public  neces- 
sity,'72,  742;  '84,  1066. 
Sarveys. 
Ordered  by  act  of  March  3, 1871.    Made  under  the  direction  of  Maj.  Craighill,  '72, 
742.    Examination  ordered  by  act  of  August  2, 1882.    Made  under  the  direc- 
tion of  Capt.  Mercur,  '84,  1064. 
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€AP£  FEAB  Rlf^ER,  If.  €•— Impbovkmbnt  of,  betwein  WilmU^oToh 

AKP  Fatbttkvuxb. 

(GontiDued  llroiii  Vol.  I,  p.  114.) 

185l $30,000, '81.1081. 

1882 30.000, '82,  1099. 

1884 6,000,  *84. 1043. 

1886 11.250, '86,998. 

Total 76,250 

1888 12,000,  act  of  AtaRoet  11, 1888. 

Aggregate  of  appropriations,  '87,  1045. 
Engineers. 

Chief  of  Engineers. 

Reports,  '81,  168;  '82,  160;  '83,  167;  '84,  172;  '85,  170;  '86, 166;  '87, 131. 
Enuinbeus  in  Cuaroe. 
Maj.  W.  P.  Craighill,  1870-'80.     Report,  '80,  695. 
Capt.  C.  B.  Phillips,  1H80-'8I.    '81,  9»i5. 

Cant.  J.  Mercur,  l061-'85.    Reports,  '81, 1017, 1018;  '82, 109R ;  '83,  858;  '84, 1042. 
Capt.  W.  n.  Bixby,  lB8o^'— .    Reports,  '85,  1063;  '86,  995;  '87,  1044. 
Assist  AJfTS 
W.H.James.    Reports,  '82,  1099;  '83,  859;  '84,  1043. 
C.  ilamphreys.    Reports,  '85,  1084;  '86,  999. 
JLegislation. 
$10,000  paid  to  Cape  Fear  NaTigatlon  Company  for  deed  extingnishing  right  to  col- 
lect tolls  for  navigation  on  river  between  Wilmington  and  Fayetteville,  '81, 
1017. 
Operations. 
1881-62.  811  trees,  logs,  snags,  and  stumps  removed,  clearing  23  miles  of  river, 

'82, 1100. 
1882-^83.  14,287  trees,  stamps,  logs,  and  snags  removed,  '83,  859. 
1883-^84.  6,712  trees,  stamps,  logs,  and  snags  removed,  '84,  1043. 
1864-^85.  1,442  linear  feet  timber  Jetty  and  300  linear  feet  of  rock  Jetty  bnilt ; .  301 
linear  feet  old  log  Jetties  sheeted ;  8,644  trees,  stamps,  and  snags  removed,  '85, 
1085. 
1885^86.  874  trees,  logs,  and  snags  removed;  680  cubic  yards  hard  mad  and  1,438 

cnbio  yards  rock  and  hard  pan  dredged,  '86,  999. 
1886-^87.  Small  amount  of  work  done  bj^hired  labor,  '87, 1046. 
Projects. 
By  Capt.  Phillips,  1881,  for  clearing  snags,  trees,  etc.,  irom  75  miles  of  river;  for 
dredging  a  channel  at  Thames  Shoal  1,900  feet  long,  60  feet  wide,  and  5  feet 
deep  at  low  water;  and  for  construction  of  5,000  linear  feet  of  experimental 
dike.    Estimated  cost,  $55,775,  '81,  1018.    Modified,  1885,  by  Capt.  Bixby,  to 
9ecure  a  4-foot  channel  from  Wilming^n  to  Elizabethtowu.  thence  a  similar 
3-foot  channel  to  Fayetteville,  at  an  increased  cost  of  $200,000,  '85, 1084.    Mod- 
ified, 1886,  by  Capt.  Bixby,  for  removal  of  snags,  logs,  and  stumps,  and  con- 
strnctioii  of  84,000  linear  feet  rock  Jetty,  at  a  cost  of  $480,000,  inclusive  of 
$65,000  previously  appropriated,  '86,  996;  '87,  1045. 
Surveys. 
Ordered  by  act  of  June  14,  1880.    Made,  1880,  under  direction  of  Capt.  Phillips, 

'80, 1018. 
Surveys  made  of  16  shoals,  '85,  1083. 
Maps. 
'85,  1086. 


€  APE  F£AB  RITEB,  If.  C,  below  irilmln^ton.— Improvement  at 

ENTRANCE  TO. 

(Continued  from  Vol.  I,  p.  114.) 

Appropriations* 

1829-'79 $1,430,728.92 

1880 70,000.00, '80,697. 

1881 140,000.00, '81,  919. 

1882 225,000.00, '82,934. 
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CAPE  F£AR  BITEB,  N.  €.--Contmaed. 

ApproBrfatlonfh-Gontiiiaed. 

18d4 1900,000.00/84,938. 

1886.-.: 157,500.00, '86,  1004. 

Total 2,223,228.92 

1888 245,000.00,  act  of  August  11, 1888. 

List  of  appropriations,  '86^  1007. 
Gemnierce. 

Statistics  relating  to  ooean  oommeroe,  '80,  712 ;  '84,  947 ;  '86,  1059. 
Advantages  resulting  from  improyement,  '82,  946. 
Contracts. 
1879.  Boss  &  Pennypaoker,  for  furnishing  stone,  at  $2.24  and  $2.29  per  ton,  '80, 

697 ;  completerl,  '80,  699. 
1881.  G.  H.  Ferris,  for  dredging,  at  14|  cents  per  cubic  yard,  '81,  921 ;  completed, 
'83,  719. 

1883.  National  Dredging  Company,  for  dredging,  at  lOfir  cents  per  cubic  yard; 
annulled,  '83,  719.  New  York  Steam  Dr^giug  Company,  for  dredging,  at  17| 
cents  per  cubic  yard,  '83,  718 ;  completed,  %3,  720.  New  York  Steam  JDredg- 
ing  Company,  for  dredging,  at  14^  cents  per  cobio  yard,  '84, 938.  Boss  6t  Lara, 
for  brush  and  cane,  at  $3.60  and  $2.60  per  cord,  respectiyely,  '84,  938 ;  com- 
pleted, '84,  942.  J.  C.  Springer,  for  ratline  and  spun  yam,  at  10|  and  9^  cents 
per  pound,  respectively /84.  938;  completed,  '84,  942.  G.  M.  Sommerell,  for 
scows,  at  $1,150,  $600,  $580,  $566,  and  $550,  respectively,  '84,  938;  completed, 
^84,  941.  Boss  &.  Lara,  for  stone,  at  $1.35  per  ton,  '84,  939;  completed,  '85, 
1087. 

1884.  Boss  &,  Lara,  for  stone,  at  $1.48  per  ton,  '86,  1012;  completed,  '85,  1088. 
G.  J.  French,  for  atone,  at  $1.55  and  $1.48  per  ton:  extended,  '85,  1088;  com- 
pleted, '86, 1012.  J.  C.  Froehlich  &  Co.,  for  steam-boiler,  at  $1,240 ;  completed, 
nB5,  lOiSS.  B.  Moore,  for  dredging,  at  14i  cents  per  cubic  yard,  '85, 1089 ;  ex- 
tended, '85, 1089;  completed,  '85, 1093. 

1886.  A.  Martin,  for  jetty  stone,  at  $1.52  per  ton,  '87,  1052. 

1887.  Atlas  Dredging  Company,  for  dredging,  at  9  cents  per  cubic  yard,  '87,  1052. 

Chief  ov  Enqinesbs. 
Beports,  '80, 125, 109;  '81,  148;  '82,  143,  941;  '83,  147;  '84,  150;  '85,  171;  '86, 
168;  '87,  132. 
Board  of  Ekoinbebs. 
Constituted  by  Special  Order  No.  129,  Corps  of  Engineers,  1881,  '82,  942.    (See 

Projects.) 
(Lieut. Cols.  Gillmore,  Craighill,  and  Comstock, and  Capt.  Turtle.) 
Engineers  in  Charge. 
Lieut.  Col.  W.  P.  Craigbill,  1878-'85.    Beports,  '80,  695;  '81,  918,919,920;  '82, 

9iM  •  '83  717  •  '84  937. 
Capt.V.H.Bix\)y»  l'885-'-.    Beports,  '85,  1087;  '86,  1000;  '87,  l047. 

A  nflT  AT  A  WI* 

H.  Bacon.    Beports, '80,  698;  '81,  922;  '82,  937;  '83,  718;  '84,  939;  '85, 1091; 
^86,  1011;  '87,  1053. 
Operations. 

1879-'80.  28,398  cubic  yards  of  riprap  placed  in  dam  and  70,245  cubic  yards  sand 
removed  by  suction- dredge  from  jBaldhead  Channel,  '80,  696;  two  lighters  and 
scow  constructed,  '80,  698;  repairs  to  pumping  apparatus,  '80,  701. 

1880-'81.  5,427  tons  contract  stone  for  coping,  2,*%7  tons  rongh,  heavy  stone,  and 
12,880  cubic  yards  riprap  delivered  in  dam,  '81,  923;  218  tons  stone  ballast 

§  laced  in  dam,  '81,  922;  62,044  cubic  yards  dredged  in  Baldhead  Channel; 
1,'924  small  trees  transplanted  at  Federal  Point,  Zeke's  and  Smith's  islands, 
'81,  926. 

1881-82.  303,535  cubic  yards  of  material  dredged  from  Snow's  Marsh  Channel,  '82, 
937;  21,967  cubic  yards  material  dredgea  from  Baldhead  Channel,  '82,«939; 
flanks  of  dam  strengthened  with  238  cubic  yards  stone  riprap,  '82,  938.  Un- 
successful attempt  to  close  northerly  swash  by  pile-work,  '82,938. 

1882-^83.  986,661  cubic  yards  material  dredged  from  Snow's  Marsh  Channel,  '83, 
719 ;  repair  of  steam-tug,  '83,  721. 

1883-'84.  333,129  cubic  yards  material  dredged  from  Snow's  Marsh  Channel  and  Mid- 
night Shoal,  '84,  940;  4,605  cords  brush.  191  cords  cane,  and  11,861  tons  stone 
delivered  on  dam, '84,  941 ;  1,3:38  tons  stone  ballast  purchased  and  417  cords 
brnsh,'84, 194 :  wharf  built,  '84, 194 ;  53,350  square  yards  mattress  laid,  at  an 
average  cost  or  6&Ar  cents  per  square  yard,  '84,  942 ;  repairs  to  suction  dredge 
Woodbury,  '84,  943. 


108  INDEX   OP 

CAPE  FJBAR  RIVER,  N.  C.-Continnod. 

Operations—Con  tinaed . 

18B4-'85.  39,235  tons  stone  deliverod,  '85, 1091 ;  two  scows  built  by  Lired  labor,  '85, 
1088;  321,9^  cubic  yards  material  dredged,  '85,  1089. 

1885-'d6.  325,449  cubic  yards  material  dredged,  '86,  1012 ;  removal  of  stumps  by 
dynamite,  '86,  1012.  History  of  operations  from  1761  to  1886,  '86,  1004.  His- 
tory of  past  operations,  '86,  943,  1006,  1008. 

18:^*87.  332,112  cubic  yards  dre<lged  from  the  shoals;  11,630  tons  stone  placed  in 
c'ike;  10,125  cubic  yards  dredged  from  bar;  surveys  of  river  shoals,  '87,  1049, 
10r>3. 
Physical  Cliaracteristics* 

Tidal  observatiouH,  '80,  699;  '81,  925,927;  *82,  940;  '83,  723;  '84,  945;  '85,  1096. 

Table  of  prevailing  direction  of  wind  at  Smithville  and  Federal  Point,  '80,  703. 

Table  showing  greatest  differences  of  the  water-level  between  the  river  and  sea-sides 
of  the  dam  at  the  new  inlet  dnring  flood  and  ebb  tides,  ^80,  710. 

Advance  of  shore-lines  of  Federal  Point  and  Zeke's  Island;  extension  of  beach,  '83, 
720;  '84,940. 

Condition  of  shore-line,  1886,  '86,  1014.    Geographical  description  of  river,  '86, 
1000.    Changes,  1852  to  i8S5,  '85,  1090. 
Private  and  Corporate  Wori£. 

Appropriations  made  by  htate  of  North  Carolina,  1822  to  1829,  '86,  1007. 

Works  carried  on  under  the  State,  '82,  943;  '86,  1008. 
Projects. 

History  of  past  projects  and  operations,  '82,  943 ;  '86,  168,  1006 ;  '87,  1047. 

The  Board  of  Engineers,  1881,  in  preliminary  report,  recommend  that  existing  works 
between  Zeke's  and  Smith's  islands  be  streugihened,  and  that  upon  a  threat- 
cHed  break  in  the  low  beach  south  of  Smith's  Island  a  mattress  and  riprap  sill 
be  placed  to  prevent  such  break,  '82«  947. 

(Lieut.  Cols.  Gillmore,  Craighill,  and  Combtock,  and  Capt.  Turtle.) 

The  projects  of  1872  to  1882  proposed  the  extension  of  New  Inlet  Dam  2  miles  down 
stream  to  prevent  further  erosion  of  Smith's  Islund.  The  project  of  1875  pro- 
posed occasional  dredging  in  the  outer  bar;  and  the  projects  of  1874  to  1881, 
for  the  improv^ement  of  the  20  miles  above  New  Inlet,  proposed  dredging 
wherever  necessary  to  secure  a  channel  eventually  16  feet  deep  at  mean  low 
water  and  270  feet  wide.  Amounts  appropriated  from  1829  to  1886,  $2,223,228.92. 
Amount  estimated  to  complete  pnject  in  1886,  $245,000,  '82,  947 ;  '86, 168, 1006. 
Increased  in  1887  to  $260,000,  '87,  1048,  1051,  1058. 
Surrevs* 

1882.  From  head  of  Snow's  Marsh  to  Wilmington,  '82,  937. 

1882.  From  Price's  Creek  to  Wilmington,  '82,  932;  '83,  721. 

1884.  Baldhead  Channel,  '84,  943. 

1885.  Baldhead  Channel,  '85,  1095. 

1885.  Of  beaches  in  vicinity,  '85,  1096. 

1886.  From  entrance  to  Beeve's  Point,  '86, 1013.    fiffect  of  storms,  '82,  944. 
Maps. 

'81,  922;  '83,  722;  '84,  940;  '85,  1090,  1094;  '86,  1002,  1016;  '87,  1050. 


CAPE  FE AB  ABTB  WACCAlflAW  BITERS,  N.  €•— Scrtet  for  wa- 
ter CONNECTION  BETWEEN. 

[$15,000  appropriated  by  act  of  Angnst  11,  1888.] 
Enn^lneers. 
Chief  of  Engineers. 

Report,  '81,  168. 
Engineer  in  Charge. 

Capt.  J.  Morcnr.    Report,  '82, 1119. 

AacT  8TA  NT 

J.  P.  Darling.    Report,  '82,  1120. 
PbTslcal  €httracterlstics« 

Ronte  described,  '82, 1121. 
Plans* 

Capt.  Mercnr  considered  that  the  cost  of  the  desired  improvement,  firom  |1,500,000 
to  $8,250,000.  was  so  great  as  to  be  virtually  prohibitive,  '82,  1120. 
Snrvejrs. 
Ordered  by  act  of  March  3,  1881.    Made  under  the  direotion  of  Capt.  Meroor,  '82, 
U19, 
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CAPE  GIRARDEAU,  IfflPROVERIElVT  of  lllisslssippi  River  at. 

(See  BiississiFPi  Riybr,  bbtwkbn  mouths  of  Illinois  and  Ohio  Rivers.) 


CAPE   OREGORT9  OREGON.    (See  Uabbob  of  Bbfugb  ox  Pacific 

Coast.) 


CAPE  MAT  TO  ATLANTIC  CITT«  Iff.  J.— (Examination  of  thorough- 
fare  hetweeo,  ordered  by  act  of  Augnst  5,  1886,  '87,  86. ) 


CARP  RIVER,  RIICH.  — Examination  of,  with  view  to  affording  an 

ENTRANCE  TO  CaRP  LaKE  FOR  A  HARBOR  OF  REFUGE. 

Eniptneers. 

Chief  of  Engineers. 

Report, '87,2208. 
Engineer  in  Charge. 
Capt.  D.  W.  Lock  wood,  1887.    Report,  '87, 2208. 
Plans* 
Capt.  Lockwood,  1887,  reports  the  locality  as  unworthy  of  improvement  in  view  of 
its  impracticability,  '87,2209. 
Surveys. 
Examination  ordered  by  act  of  August  5, 1886.    Made,  1887,  under  direction  of  Capt. 
Lockwood, '87, 2208. 


CASETIIjLE,  JfllCH.— Examination  for  harbor  at. 

Chief  of  Engineers. 

Reports,  '81,  'Ml ;  '84,  308. 
Engineer  in  Charge. 

Maj.  F.  U.  Farquhar.    Report,  '84,  2077. 
Assistant. 

C.  P.  Gilbert.    Report,  '84,  2077. 
Plans. 
Maj.  Farquhar  considered  that  the  locality  was  not  worthy  of  improvement  or  the 
work  a  public  necessity,  '84,  2077. 
Surveys. 
Examination  ordered  by  act  of  August  2,  1882.    Made  under  direction  of  Maj.  Far- 
quhar, '84,  2077. 


CASHIE  RIVER,  Iff.  C.-Sukvet  of. 

Engrineers. 

Chief  of  Engineers. 

Report,  '85, 164. 
Engineer  in  Charge. 

Capt.  F.  A.  Hinman.    Report,  '85,  1053, 1054. 
Assistant 
H.  C.  Collins.    Report,  '85,*  1053,  1055. 
Physical  Characteristics. 
Description  of  river,  '85,  1056. 
Plans. 
By  Capt.  Hinman,  1885,  for  the  removal  of  snags,  wrecks,  and  similar  obstructions, 
from  the  mouth  to  Windsor,  a  distance  of  25  miles.    Estimated  cost,  |30,000, 
'85,  1055,  1058. 
Surveys. 
Examination  ordered  by  act  of  July  5,  1884.    Made  under  the  direction  of  Capt. 
Hinman,  '85,  1053, 1054. 
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CA9SIDT'S  BATOV,  MI88.— Examination  or. 

Gomnierce* 

Small  amonnt  of,  to  be  benefited,  '85, 1534, 1537. 

CmSF  OF  ENOUnCERfl. 

Beport8/85,243;  *87,203 

ENOINKER8  IN  CHASOB. 

Capt.  £.  Bergland.    Report,  '85,  1534. 
Capt.J.H.Wlllard.    Keport.'87,  1497. 
Assistant. 
F.  S.  Barrows.    Report,  '85, 1535. 
Physical  Characteristics. 

Bayoa  described,  '85, 1535. 
Plans. 
Capt.  Bergland  considered  that  the  removal  of  snags  and  similar  obstmctions  from 
the  44  miles  of  bayon  between  the  month  and  Hopson's  Bayou  would  cost  |8,000, 
but  that  the  bayou  was  not  worthy  of  improyement,  '85,  1534, 1537. 
In  1887  Capt.  Willaird  recommended  the  expenditure  of  $5,000  to  clear  the  bayou 
from  snags  to  a  point  50  miles  above  the  mouth,  '87,  1497. 
Snrvejrs. 
Examination  ordered  by  acts  of  July  5, 1884,  and  August  5, 1886.    Made  under  the 
direction  of  Capt.  Bergland,  18»>,  '85, 1534,  and  Capt  Willard  in  1886,  '87, 1497. 


CATAITBA  BITfiBy  M.  G.  AMD  S.  €•— Examination  or. 

(Continued  from  Vol.  I,  p.  117.) 
Enyiaeers. 

Chief  or  Enoinxbbs. 

Reports,  '80,  125;  '87, 139. 
Enqinbkb  in  Chabok. 

Capt.  C.  B.  Phillips,  1880.    Report,  '80,911. 
Assistant. 

*    J.  M.  Wolbrecht.    Report, '80,  912, 913. 
Plans. 
Capt.  Phillips,  1880,  considers  that  from  the  necessary  cost  of  the  improvement  the 
Government  could  not  be  expected  to  undertake  it  at  present,  '80,  912. 
Sarreys. 
Ordered  by  act  of  June  18,  1878.    Made,  in  1880,  under  direction  of  Capt,  C.  B. 

PhHiips,  '80,  911. 
Previous  examination,  in  1875,  by  S.  T.  Abert,  '76,  i,  374;  '80,  912. 
Examination  ordered  by  act  of  August  5,  1886,  '87,  139. 


Aaarepriations. 


CATHANCE  BIVEB,  HIE.— Improvbmbnt  or. 
(Continued  from  Vol.  I,  p.  118.) 


tlO,OeO, '80,  333. 

1881 6,006,  '81,  483. 

1889 5,000, '82,  495. 

Cemmerce. 

Benefit  to  commerce  from  improvement,  '81,  483.   . 
Contracts. 

1880.  W.  W.  Wright,  for  dredging,  at  27  cents  per  cubic  yard,  '81,  484;  completed, 
'81,  482.  Eastern  Dredging  Company,  for  dredging,  at  21  cents  per  cubic  yard, 
'81,  484;  completed,  '82,  495. 

1882.  Kennebec  Dredging  Company,  for  dredging,  at  34  cents  per  cubic  yard,  '83, 
418;  completed, '84,  465. 

Chief  or  Engineers. 
Reports,  '80,  65,71;  '81,  67;  '82,  66;  '83,  61;  '84,  70, 
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CATHANCE  RITBR,  MC-Continued. 

E  ngrineers— Continued. 
Eklgineers  in  Cblargfe. 
Col.  George  Thorn,  1879-^83.    BeporU,  '80,  332,  354:  '81,  482:  '82,  495. 
Col.  C.  £.  Blunt,  188a-'84.    Beporta,  '83,  417 ;  '84,  465. 
Assist AKT 
£.  C.  Jordan.    Beport,  '80,  355. 
0|»eratfon8« 
1880^81.  31,347  cubic  yards  of  material  remoyed  by  dredging,  '81,  482. 
1881-^82.  27,922  cubic  yards  of  material  removed  by  dredging,  '82,  495. 
1882-'83.  9,450  cubic  j^ards  of  material  removed  by  dredging,  '83,  417. 
1883-^.  Contract  with  Kennebec  Dredging  Company,  for  dredging,  completed, 
'84,  465.    Improvement  completed,  '84,  465. 
Projects. 
By  Col.  Thom,  1879,  for  improvement  of  Cathance  Biver,  at  its  junction  with  the 
Kennebec,  by  dredging  a  channel  wilh  a  depth  of  10  feet  at  mean  low  water 
and  a  width  of  not  less  than  200  feet  from  the  outlet  of  the  river  into  Merry 
Meeting  Bay,  to  the  channel  of  the  Kennebec  Biver,  near  *'The  Chops,''  a  dis- 
tance of  about  2^  miles,  at  an  estimated  cost  of  ^5,000,  '81,  67.    Improvement 
completed,  1884,  '84,  465. 
Surveys. 
Ordered  by  act  of  March  3,  1879.    Made,  1880,  under  the  direction  of  Lieut.  Col. 

Thom, '80,  354,355. 
Mapb. 
'80,  332. 


CEDAR  BATOV,  TEX.— Examination  of. 

(Continued  from  VoL  I,  p.  118.) 

Commerce. 

Transportation,  '87,  1436. 
Eni^ineers. 

Chief  op  Engineers. 

Report,  '87,  193. 
Enginebb  in  Charge. 

Maj.  O.  H.  Ernst,  18*^.    Report,  '87,  1435. 
Physical  Characteristics* 

Deterioration  of  chaunel  from  natural  causes,  '87,  1436. 
Plans. 
M^j.  Ernst,  in  1887,  considered  the  stream  worthy  of  improvement,  and  estimates 
148,875  as  cost  of  necessary  excavation  for  channel,  '87,  1436. 
Sarvejrs, 
Examination  ordered  by  act  of  August  5, 1886.    Made,  1887,  under  direction  of  Mai. 
Ern6t,  '87,  1435. 


CEOAR  ClTTy  mo*     (See  Missouri  Riybr  between  mouth  and  Sioux 

City.) 


CEOAB  KEYS  TO  CLEARWATER  HARBOR,  FL. A.— Examina- 
tion for  channel  between. 

Commerce. 

Small  amount  of,  '84,  1220. 
Engineers. 

Chief  of  Engineers. 

Beport,  '84,  206. 
Ekgineer  in  Charge. 

Capt.  A.  N.  Damrell.    Report,  '84,  1220.- 

A  cctTflT  A  NTT* 

Lieut.  J.  L.  Lusk.    Report,  '84,  1220. 
PhTStcal  Characteristl#s« 

Soate  4e0oribed,  '84,  12^, 
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CEDAR  K£TS  TO  €I.£ABWATEB  HABBOB9  FLA.— Continaed. 

Plans. 

In  1883  Capt.  Damrell  reported  that  the  coet  of  any  improvement  would  be  consid- 
erable, that  the  commerce  to  be  benefited  was  small,  and  that  there  would  be 
no  advantage  in  the  improvement,  'M,  1220. 
Sarveys. 

Examination  ordered  by  act  of  August  2,  1882.    Made  under  direction  of  Capt. 
Damrell,  '84, 1220. 


CEDAR  KET8  HARBOR,  FJLA.— Improvement  of. 

(Continued  from  Vol.  I,  p.  118.) 
AppropriaUeBS. 

1879 171,250 

18B0 15, 000, '80,  1070. 

1884 5, 000, '84,  197. 

1886 7,000, '86^  1149. 

Total 98,250 

1888 7,500,  act  of  August  11,  1888. 

Contracts. 

I8HO.  J.  £.  Slaughter,  for  dredging,  at  G9  cents  per  cubic  yard,  '80,  1070;  com- 
pleted, '81,  1180.  J.  £.  Slaughter,  for  removing  wreck  of  steamer  Lewisburg, 
at  $1,999,  '80,  1070;  completed,  '81,  1180. 

1881.  J.  E.  Slaughter,  for  dredging,  at  67  cents  per  cubic  yard ;  completed,  '81, 1181. 

1884.  S.  N.  Kimball,  for  dredging  and  rock  excavation,  at  |1  and  $6.50,  respectively, 
per  cubic  yard,  '85,  1271. 

1887.  K.  Moore,  for  dredging,  at  45  cents  per  cubic  yard,  '87,  1252. 
£ng:ine4*r8. 

CllIRr  OF  £ngineeb8. 
Reports,  '80,  133;  '81,  181;  '84,  206;  '85,  196;  '86,  195;  '87,  161. 

Capt.  A.  N.  Damrell,  1873-'85.    Beporto,  '80, 1069;  '81, 1180 ;  '84, 1218, 1220, 1223. 
Capt.  W.  T.  Rossell,  1885-'86.     Report,  '85,  1270. 
Lieut.  W.  M.  Black,  1886-'—.    Reports,  '86,  1148;  '87,  1251. 
Assistants. 
Lieut.*  J.  L.  Lusk.    Report,  '84,  1219,  1220. 
•      H.  Harding.     Report,  '84,  1226. 
Operations. 
lb79-'80.  Wreck  of  steamer  Lewieburg  removed  and  14,273  cubic  yards  of  material 

dredged  on  outer  bar,  '80,  1069. 
1880-'8l.  :^3,968  cubic  yards  of  material  dredged,  '81,  1180,  1181. 
188l-'85.  Operations  suspended,  '86,  1149. 

18b.W86.  370  cubic  yards  sand  and  6,153  cubic  yards  stone  removed,  '86^  1149. 
188(>-'87.  No  operations,  '87,  1252. 
Projeets. 
Between  1872  and  1880  a  channel  200  feet  wide,  IH  and  12  feet  deep,  was  formed 

through  the  middle  ground  and  outor  bar,  '78,  589;  '79,  813;  '87, 1251. 
By  Capt.  Damrell,  1884,  for  widening  the  channel  formed  in  1872-^81  through  the 
middle  ground  to  a  width  of  200  feet  and  depth  of  10^  feet,  by  dredging  and 
rock  removal.    Estimated  cost,  $25,000,  '85,  196,  1270.     Revised  in  1887  to 
$66,000,  on  account  of  increased  quantity  of  rock  to  be  removed,  '87,  1252. 
Survejrs. 
Examination  for  harbor  at  Cedar  Keys  and  also  for  channel  inside  the  shoals  along 
the  coast  of  Florida,  from  Cedar  Keys  to  Clearwater  Harbor  and  Tampa,  or- 
dered by  act  of  August  2,  1882.     Made  under  direction  of  Capt.  Damrell,  and 
reported  by  him  as  unworthy  of  improvement  and  not  a  public  necessity,  '84, 
1218. 1220. 
Of  harbor  at  Cedar  Keys  ordered  by  act  of  August  2,  1882.    Made,  1884,  under 

direction  of  Capt.  Damrell,  '84,  1224. 
Maps. 
'86,  1149. 


CEDAR  POIIVT  AND  DAITPHIN  18I.AND,  A £. A. -Examination  of 

SHOAL  BETWEBK. 

(6ee  Paupuin  Island  and  Cedab  Point.) 
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C^1>AR  RITER9  MICH.— Improvement  of  mouth  of. 

A  ppropriatio  ns. 

1882 115,000,  '82,2119. 

1884 15,000, '84,  1834. 

Commerce. 

Statistics,  '82,  2121,  2124 ;  '86,  1650. 

Requirements  of  commerce  do  not  warrant  continuation  of  work,  '87,  2004. 
Contracts. 

1883.  Green  Bay  Dredging  Company,  for  pile-pier  constraction,  '83,  1638. 

1884.  Green  Bay  Dredging  Company,  for  dredging,  '85,  1976.    Schwarz  &  Berner, 
for  pile-pier  construction,  '85,  19T6. 

Enirtneers. 
Chief  of  Engineers. 

Reports,  '81,  279;  '82,  268;  '83,  277;  '84,  276;  '85,  299;  '86,  293;  '87,  258. 
Engineers  in  Charge. 

Maj.  H.  M.  Robert,  1881-.'83.    Report,  '82,  2119,  2120. 

Maj.  J.  W.  Barlow,  1883,  '83,  1629. 

Capt.  F.  A.  Hinman,  188:V84.    Report,  '83,  1637. 

Lieut.  Col.  J.  W.  Barlow,  1884-'86.    Reports,  '84,  1833  ;  '85,  1976. 

Capt.  W*L  Marshall,  1886,  '86,290. 

Capt.  C.  E.  L.  B.  Davis,  1886-'—.    Reports,  '86,  1650 ;  '87,  2002. 

L.  Y.  Schermerhorn.    Reports,  '82,  2122;  '83,  1639. 
Operations. 

1883-'84.  563  linear  feet  of  pile-pier  built,  '84,  1833. 

1884-85.  Pier  construction  in  progress ;  10,583  cubic  yards  material  dredged  from 

channel,  '85,  1976. 
1885-'86.  Piers  extended  to  an  aggregate  length  of  1,054  feet,  '86,  1650. 
1886-'87.  Operations  suspended,  '87,  2002,  2004. 
Physical  Characteristics* 

Description  of  the  locality,  '82,  2120,  2122. 

Description  of  shoal  in  front  of  entrance,  '82,  2119,  2212;  '83,  1639. 
Projects. 

By  Maj.  Robert,  1881,  for  the  construction  of  two  parallel  piers  200  feet  apart,  ex- 
tending from  the  outer  ends  of  existing  private  piers  to  about  the  16-foot  curve 
in  Green  Bav;  also  the  dredgiug  of  the  channel  between  the  pi«i*8  to  the  depth 
of  14  feet.     Estimated  cost,  f  138,000,  '82,  2121,  2124.     Change  in  direction  of 
piers,  '85,  1976. 
Sarveys. 
Onlered  by  act  of  June  14,  1880.     Made  under  direction  of  Maj.  Robert,  '82,  2119. 
Maps. 
Mouth  of  the  river,  '84,  1834. 


CHAGRIN  BITEB,  OHIO— Survey  ov. 

Engineers. 

Chfrf  of  Engineers. 

Reports,  '80,  228;  '81,  314. 
Engineers  in  Charge. 

Maj.  J.  M.  Wilson.     Report,  '81,  2339. 
Maj.  L.  C.  Overman.    Report,  '87,  2333. 
Commerce. 

No  commerce  at  present  to  justify  improvement,  '81,  2340;  '87,  2334. 
Plans. 

By  Maj.  Wilson,  1881,  for  diversion  of  stream  into  main  channel  by  cutting  off  west 
branch  at  its  head;  hIso  for  two  piers,  1,400  and  1,300  feet  long,  respectively, 
to  extend  into  lake  on  either  side  of  main  channel,  and  for  dredging  between 
piers.  Estimated  cost  |200,420,  '81,  2339,  2.340.  In  1886  Maj.  Overman  did  not 
consider  the  mouth  of  the  river  worthy  of  improvement,  *87,  2!XM. 
Surveys. 

Ordered  by  act  of  June  14,  1880.     Made,  1880,  under  direction  of  Maj.  Wilson,  '80, 

228. 
Examination  of  month  ordered  by  act  of  August  5,  1886.    Made  under  direction  of 
Maj.  Overman,  '87,  2333. 

1443  EN 8 
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CHABIlirEl4  BACK   OF  BBIOANTIBrE  BBACH,  BT.  I^  between 
AliMcoM  and  BrtffaBttae  laleto— Examzhatiok  ov. 

BBffteeen. 

Cmsv  OF  Ekoinubs. 

Report,  '87,  86. 
Enqivkxr  ih  Chargx. 

Lieat.  Col.  H.  M.  Robert,  1886.    Report,  '87,  8S1. 

Lieat.  Col.  Robert,  1886.  reports  tbe  ronte  m  unworthy  of  improvement,  in  view  of 
the  email  Mnoont  of  commeroe  to  be  aifected  aud  diiBonlty  in  keeping  tbo 
channel  open,  '87,  821. 

Examination  ordered  by  act  of  Angoat  5,  1886.  Made,  1886,  nnder  direction  of 
Lieut.  Col.  Robert,  '87,  821. 


CHAMNEL     BBTWEEM     E.LOTB*8     HARBOR     AMB     COE.B 
SPRING  BAT,  nr.  T.^SURVKT  roR  OPXNXNa. 

Conmerce. 

Joetification  of  improvement,  '81,  615. 
Commercial  statiBtics,  '81,  613. 
Eiifflneers. 
Chikf  of  Enoikkxrs. 

Reports,  '80,  80;  '81,  96. 
Enoinkbr  IK  Charos. 

Maj.  J.  W.  Barlow.    Report,  '81,  613. 

W.W.Starr.    Report, '81,  614. 
Plans* 
By  Maj.  Barlow,  1882,  for  formation  of  dredged  channel  900  feet  wide  and  10 
feet  deep  at  mean  low  water,  with  Jetties  at  Cold  Springs.    Estimated  cost, 
$287,534.40,  '81,  615. 
Sarveyg. 
Ordered  by  act  of  Jnne  14, 1680.    Made  nnder  direction  of  Mi^.  Barlow,  1880,  '81, 
613. 


CHARLESTON  HARBOR,  8.  C.—Improvebirmt  of. 
(Continued  from  Vol.  I,  p.  120.) 


A  ppropriatiOBS. 

1^5^79 


$544,700 

1880 170,000, '80,  928. 

1881 175,000, '81,1053. 

1882 300.000,  '82,  1136. 

1884 250,000,  '84,  1085. 

1886 187,500,  '86,  1073. 

Total 1,627,200 

1888  (including  Salliran's  Island) 350, 000,  act  of  Angnst  11, 1888. 

List  of  appropriations,  '86,  1072. 

Necessity  for  larger  appropriations,  '87,  1131. 
Commerce. 

Commercial  necessity  for  improvement,  *81,  1052;  '87, 1130, 1137. 
Contracts* 

1879.  Bangs  &  Dolbey,  for  construction  of  Jetties  in  Charleston  Harbor,  S.  C,  '80, 
928;  completed,  '81,  1044. 

1880.  F.  P.  Marphy,  for  riprap  stone,  at  $2.80  per  cnbic  yard,  on  north  jetty,  '81, 
1053;  contract  annulled,  '81,  1044.  K.  A.  Devereux,  for  laying  courses  com- 
posed of  logs  and  brush  overlaid  with  1  foot  of  riprap  stone;  price  per  linear 
foot,  110.73,  '81,  1054;  annulled,  '82,  ll3l.  Moses  Dolbey,  for  work  upon  jet- 
ties, at  113.45  per  linear  foot ;  completed,  '81,  1054. 

1882.  A.  A.  Hewlett,  for  mattress,  at  72  cents  per  square  yard,  and  riprap  stone, 
at  59  cents  per  cubic  yard,  '83,  879 ;  extension  of  contract,  '83,  875 :  comple- 
tion, '84,  1080. 
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CHABLESTOnr  HARBOR,  S.  C— Continued. 

€oMlract8— Continued . 

1884.  A.  A.  Hewlett,  for  construction  of  Jetties,  at  67  cents  per  square  yard  for  mat- 
tress and  |3.41  per  cubic  yard  for  stone,  '85,  1182 ;  contract  completed,  '86, 
1068.  H.  H.  Penny,  for  dredging  between  jetties,  at  30  cents  per  cubic  yard, 
'85,  1182;  contract  completed,  '86,  1069. 

1886.  A.  M.  Bangs,  for  mattress,  at  49  cents  per  square  yard,  and  stone,  at  |3.0U 
per  cubic  yard,  '87,  1133. 
En^neers. 

Chiisf  op  Engineers. 
Reports,  '80,  126;  '81,  168;  '82,  164;  '83,  171,  882;  '84.  178;  '85,  177;  '86,  176; 
•87,  140. 

Engineer  in  Charge. 
Col.  Q.  A.  Gillmore,  1880-'—.    Reports,  '80,  921;  '81,  1043;  '82.  lliii»;  '83,  873; 
•84,  1077;  '85,  1172;  '86,  1063;  '87.  1125. 

Assistants 
Capt.  J.  C.  Post.    Reports,  '80,  929;  '83,  880,  883. 
Capt.  B.  D.  Greene.    Reports.  '81,  1055 :  '82.  1136. 
Lieut.  T.  N.  Bailey.    Reports,  '83,  879;  '84,  1085. 
Lieut.  F.  V.  Abbot.    Report*,  '85,  1182;  '86,  1073;  '87,  1133. 
Operations. 

1879-80.  North  and  south  jetties  in  progress,  '80,  927. 

1880-'81.  35,789  cubic  yards  of  stone  deposited  in  north  and  south  jetties ;  dredg- 
ing on  bar,  '81,  1044,  1046,  1047. 

189l-'82.  North  jetty  extended  2,319  linear  feet,  soath  jetty  extended  3,'209  linear 
feet:  spur-jetty  built,  '82,  1137;  28,387  cubic  yards  riprap  stone  deposited  upon 
nortn  jetty,  '82,  1131 ;  23,030  cubic  yards  riprap  stone  deposited  upon  south 
jetty,  '82,  1132. 

1882-'83.  Extension  of  bottom  course  of  granite  jetty  2,657  linear  feet,  and  enlarg- 
ing foundation  coarse  of  work,  '83,  875 ;  35,753  cubic  yards  of  riprap  stone 
placed  in  the  work,  '83,  876. 

1883~'84.  Bottom  course  of  south  jetty  extended  816  linear  feet  seaward  and  513 
linear  feet  landward ;  33,159  square  yards  log  and  brush  placed;  17,299  cubic 
yards  riprap  stone  laid  over  mattresses,  '84,  178;  183  cubic  yards  of  riprap 
stone  distributed  over  portions  of  second  spur-jetty,  Sullivan's  Island,  '84, 
1081. 

1884-*'85.  Bottom  course  of  south  jetty  extended  2.228  linear  feet ;  69,398  square 
yards  log  and  brush  mattress  overlaid  with  25,182  cubic  yard^  of  riprap  stone  ; 
8,929  cubic  yards  of  material  dredged  between  jetties;  952  linear  feet  of  spur- 
dike  built,  '85,  178. 

18d5-'86.  Work  continued  on  north  jetty ;  foundation  of  south  jetty  extended  sea- 
ward 43  feet ;  ridge  of  riprap  deposited  upon  existing  work ;  18,289  square  yards 
of  log  and  brush  mattress  an'^  15,341  cubic  yards  of  riprap  stone  put  in  the  two 
jetties;  76,620  cubic  yards  of  material  dredged  between  jettien,  '86,  17t),  177; 
the  outer  end  of  north  jetty,  14,327  feet  from  Sullivan's  Island  and  within  1,200 
feet  of  the  outer  18-foot  curve ;  the  outer  end  of  south  jetty,  16,440  feet  from 
Mor»s  Island  and  2,500  feet  from  outer  18-foot  curve,  '80,  176. 

1886-^87.  19,077  square  yards  of  mattn  ss  and  13,277  cubic  yards  of  stone  ailded  to 
north  jetty;  18,621  square  yards  mattress  and  9,508  cubic  yards  of  stone  added 
to  south  jetty ;  no  additional  extension  seaward  made.  Total  material  used  in 
the  construction  of  the  jetties,  480,814  square  yards  of  mattress,  250,909  cubic 
yards  of  stone,  '87,  1128,  1133. 
Projects* 

By  Col.  Gillmore,  1878,  for  the  purpose  of  establishing  and  permanently  maintain- 
ing a  practicable  channel  across  the  bar  of  not  less  than  21  feet  depth  at  mean 
low  water,  by  means  ot  two  converging  jetties  of  random  Htone  on  brush  and 
log  mattresses,  with  an  opening  between  tb«  ends  of  the  jetties  of  about  2,900 
feet.  Estimated  cost,  |3,000,000,  '78,  558,  572;  '86,  176;  '87,  1135. 
Sarvejrs. 

Field  work  and  survey  of  outer  and  inner  harbors  and  the  bar,  '82,  1130. 

General  survey  of  outer  harbor,  including  the  bar  and  its  exterior  slope,  comnionced, 
'83.  875;  completed,  '84, 1085.  Examination  into  condition  of  north  and  suuih 
jetties,  '84,  1081,  1088. 

Eesurvey  of  area  between  sea  and  portions  of  jetties,  '85,  1177;  '86,  1076;  '87, 
1132. 

Maps. 
'80,  926;  '81,  1052;  '82,  1136;  '83,  878;  '84,  1088;  '85,  1180;   '86,  1076:   '87, 
1132. 
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CHABLESTON   HABBOB,   AT   SVLLITAN'S   ISLAND,  8.  €.-* 

Impbovsment  of. 

ItSo 16,000, '80,  932. 

Contracts. 

E.  T.  Bangs,  for  Jetty  ooBstruction,  '81,  1067. 

Eiiirivcers* 

Chief  of  Engineers. 

Reports,  '80,  127;  •81,  170. 
Engineer  in  Charge. 
LieoK.  Col.  Q.  A.  Gillmore,  1870.    Reporto,  '80,  931 ;  '81,  1064. 
Opcratlona. 
18dO-'81.  324  linear  feet  of  log  Jetty  bnilt  and  coyered  with  496  cubic  yards  of  rip- 
rap Btone,  '81,  1066. 
Projects. 
Lieot.  Col.  Gtllraore,  1880,  for  protection  of  south  shore  of  Sulliyan's  Island  by 
construction  of  3  log  and  riprap  spur-Jetties,  varying  from  150  to  180  feet  in 
length,  placed  at  right  angles  to  tJbe  shore-line.    Estimated  cost,  |6,000,  '80, 
931. 


CHABLESTOnr  NECK,  8.  Cm  8HIF-CANAE.  ACBOS8  - Examina- 

tion  for. 

Commerce. 

Benefits  to,  arising  from  construction  of  canal,  *81,  1165. 
EBfcineers. 
Chief  of  Engineers. 

Reports,  '80,  i:«;  '81, 179. 
Engineer  in  Charge. 
Lieut.  Col.  Q.  A.  Gillmore,  1880.    Report,  '81,  1164. 
Physical  Characteristics. 

Geographical  description  of  Charleston  Neck  and  its  surroundings,  '81,  1165. 
Plans. 
By  Capt.  Post,  for  improvement  of  Charleston  Neck  bv  conbtruction  of  canal  of  20 
feet  depth  at  mean  low  water,  a  bottom  width  of  200  feet,  with  tide-gates  at 
each  end.     Estimated  cost,  $439,789,  '81,  1167. 
Private  and  Corporate  Wori&. 
Appropriation  of  $15,000  by  legislature  of  South  Carolina  towards  construction  of 
canal,  '81,  11G7. 
Purveys. 
Ordered  by  act  of  Jiine  18,  1878,  '80,  132. 

Made,  1880,  under  the  direction  of  Lieut.  Col.  Gillmore,  1880,  '80,  132. 
Location  selected  for  ship-channel,  '81,  1165. 


CHABLETOIX  HABBOB,  mCH.—lMPROYBMENT  or. 

(Continued  from  Vol.  I,  p.  122.) 
Appropriations. 

1876-'79 $31,000 

1880 10,000, '80.2009. 

1881 10,000, '81,2198. 

1882 10,000,  '82,  2282. 

1884 10, 000, '84,  1972. 

1886 10,000,  '86,1756. 

Total 81,000 

1888 12,500,  act  of  August  11,  1888. 

Contracts. 
HSO.  N.  G.  Dodge,  for  dredging,  at  14  cents  per  cubic  yard,  '81,  2199. 
18dl.  C.  Sutherland,  for  pier  construction,  '81,  2198. 
1882.  L.  £.  Allen,  pier  construction,  '83,  1807. 
1886.  L.  E.  Allen,  tor  dredging  and  pier  construction,  '87,  2178. 
Engrineers. 
Chief  of  Engineers. 
Reports,  '80,  214;  '81,  289;  '82,  284;  '83,  292;  '84,  293;  '85,  315;  '86,  309;  '87, 
277. 
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CHARLEFOIX  HARBOR,  ]!II€H.-Continned. 
E  nirinccra—Clontinned. 

ElMllNEESS  IN  CHABGB. 

M^.  S.  M.  Mansfield,  1873-'80.    Beport,  '80,  314. 
Maj,  F.  Harwood,  188(M82.    Beporta,  '80,  2007;  '81,  2197. 
Maj.  D.  P.  Heap,  1882-'83.    Beport,  '83.  22bl. 

Capt.  D.  W.  Lockwood,  1883-'—.    Beports,  '83,  1806;  '84,  1971;  '85,  2065;  '86, 
1755;  '87,2176. 
Operations. 
1879-'80.  5,083  cubic  yards  material  dredged,  150  linear  feet  of  north  pier  extension 

nearly  finished,  '80,  2007. 
1880-'dl.  165  linear  feet  pile  revetment  repaired,  snperstructare  over  north  pier 

nearly  completed,  8,203  cabio  yards  sand  dredged  from  channel,  '81,  2197. 
18dl-'82.  27,062  cabio  yards  material  removed  from  channel,  '82, 2281.    1,401  linear 
feet  plank-beam  revetment  and  440  linear  feet  close  pile  revetment  constnicted ; 
minor  repairs  to  crib-work,  '83,  2282. 
1882-'83.  10,306  cubic  yards  material  dredged  from  channel,  '83,  1806. 
1883-'84.  Backing  placed  behind  revetments,  '84,  1972. 

1804-'85.  161  feet  plank-beam  revetment  repaired,  75  linear  feet  plank-beam  revet- 
ment chanced  to  close  piling,  channel  face  of  south  pier  bnilt  up,  210  cords 
brush  and  674  cords  stone  used  in  backing  plank-beam  revetment,  '85,  2066. 
1885-'86.  330  linear  feet  of  superstructure  completed,  '86,  1756. 
ISSe-'S?.  3,360  cubic  yards  gravel  dredged  from  lower  channel,  '87,  2176. 
Projects* 
By  Mi^.  Mansfield,  1868,  for  improvement  of  harbor  by  dredging  a  channel  100  feet 
wide  to  a  depth  of  12  feet,  both  sides  to  be  protected  by  close  piling ;  modified 
in  1876  by  the  substitution  of  crib  for  pile-piers,  at  an  estimated  cost  of  1186,000, 
'69,  80,  81,  82;  '80,  214  ;  '87,  2177. 
Sarvejrs. 

Of  upper  and  lower  channels,  1883,  '83,  1806. 
Maps. 

'82,2282;  '83, 1806. 


CHARLOTTE  HARBOR,  FLA.— Examinajion  ov. 

Commerce* 

Bequireroents  of,  '80,  1100;  '85,  1286. 
Eniriiieers* 

Chiep  of  Engineers. 

Beports,  '80,  140;  '85,  199;  '87,  l62. 
Ekgikeebs  in  Chabgk. 

Capt.  A.  N.  Damrell.    Beport,  '80, 1100. 

Capt.  W.  T.  Bossell.    Beport,  '85, 1286. 

Lieut.  W.  M.  Black.    Beport,  '87, 1258. 

J.  L.  Meigs.    Beport, '80,  1101. 
Plans* 

In  1880  Capt.  Damrell  considered  that  Charlotte  Harbor  did  not  require  improve- 
ment:  that  to  improve  Pease  Creek  from  its  mouth  to  Fort  Meade  would  cost 
117,000,  '80,  1100. 

In  1884  Capt.  Bossell  considered  that  there  waa  no  present  need  for  the  improvement 
of  Charlotte  Harbor,  '85,  1286. 

Iq  1887  Lieut.  Black  did  not  consider  the  harbor  worthy  of  improvement,  '87, 1258. 
STur^'eys* 

Examinations  ordered  by  act  of  March  3,  1879,  July  5,  1884,  and  August  5,  1886, 
'80, 1100;  '85,  1286;  '87,  1258. 


CHARLOTTE  HARBOR  AND  PEASE  CREEK,  FLA.— Examina- 
tion OF. 

(Continued  from  Vol.  I,  p.  123.) 
EaflTlneers* 

Chiev  ov  Engineers. 
Seport,  '80,  140. 
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E  ni^neers --Continued. 
Kmoinbkr  in  Charok. 

Capt.  A.  N.  Damrell,  18d0.    Beport,  '80,  1100. 
Assistant 
J.  L.  Meigs.     Beport,  *80.  1101. 
Plans. 
By  Capt.  Damrelly  1880,  for  improvement  of  Pease  Creek  by  nkk  ezeayation  and 
removal  of  obstructions  trom  its  mouth  to  Fort  Meade.    Estimated  cost, 
$17,000,  '80,  1100,  llOd. 
Sarveys. 
Ordered  by  act  of  March  3,  1879,  '80,  140.    Made  nnder  the  direction  of  Capt. 
Damrell,  '80,  1100. 


CHARLOTTE  HARBOR,  FLA.  — Water- way  from,  to  Saint  John's 

BlVER,  examination  OF. 

Engrineers. 

Chibf  of  Kngineers. 

B^orts,  '80,  132;  '81,  179;  '82,  175. 
Engineer  in  Charge. 

Lieut.  Col.  Q.  A.  Gilluore,  1880.    Beport,  '82,  1204. 
Assistant. 
W.  G/Williamson.    Beport,  '82,  1219. 
Plans. 
By  Lieut.  Col.  Gillmore,  1882,  for  opening  steam-boat  communication  from  Saint 
John's  Biver,  Fla.,  by  way  of  Tohopokeliga  Lake,  to  Charlotte  Harbor  or  Pease 
Creek,  at  an  estimated  cost  of  $5,662,812,  '82, 1216. 
Snrveys. 
Ordered  by  act  of  June  14, 1880,  '80, 132.    Made  under  direction  of  Lieut.  Col.  Gill- 
more,  1882,  '82,  1204. 


CHARLOTTE  HARBOR,  M.  T.— Improvement  of. 

(Continued  from  Vol.  I,  p.  l!J3.) 

Appropriations. 

r828-'79 $310,578.40 

1880 5, 000.  00. '80,  2207. 

1881 2,500.  00, '81,  2437. 

1882 36, 000.  00, '82,  2445. 

1884 20,000.00, '84,2137. 

1886 26,250.00, '86, 1888. 

Total  399,328.40 

1888 45,000.00,  act  of  August  11,  1888. 

List  of  appropriations  from  1828  to  1881,  '81,  2436. 
Contracts. 
188:^.  A.  J.  Packard,  iron  for  pier  extension,  '83, 1943.    J.  W.  Dennis,  for  labor  and 
materials  (except  iron)  for  600  linear  feet  of  extension,  '83,  1942 ;  completed, 
•84,  2137. 
1884.  J.  B.  Donnelly,  for  construction  of  350  linear  feet  of  pier  extension,  '85,  2271 ; 
extended,  '85,  2272;  completed,  '86,  1887. 
Eng^ineers. 
Chief  of  Engineers. 
Reports,  '80,  231;  '81,  317;  '82,  311;  '83,  319;  '84,  323:  '85,  348;  '86^  342;  '87, 
308. 
Engineers  in  Charge. 
Maj.  W.  McFarland,  187&-'83.     Reports.  '80,  2207;  '81,  2436;  '82,  2444. 
Lieut.  Col.  H.  M.  Bobert,  1883-'85.     Reports,  '83,  1942;  '84,  2137. 
Capt.  E.  Maguire,  1885-'86.     Beports,  '85,  2271;  '86,  1887. 
Capt.  C.  F.  Palfrey,  1885-'—.     Report,  '87,  2371. 
Operations. 
1879-'80.  Repairs  to.east  and  west  piers,  '80,  2207. 

1880-'dl.  Repairs  to  west  pier;  707  feet  of  superstructure  of  east  pier  rebuilt,  '81, 
2436. 
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Operation»— Continued. 
1881-'82.  4.3  feet  of  east  pier  saperstractare  rebnilt,  *82,  2444. 
1882-'83.  No  operations,  '83,  1942. 
18d3-'84.  16  cnlM  (30  feet  in  length)  placed  in  east  and  west  piers  and  600  linear 

feet  saperstmctare  built  over  same,  '84,  2137. 
1884-'85.  One  and  one-half  cribs  framed,  '85,  2272. 
1885-'86.  350  linear  feet  of  pier  extension  completed,  '86,  1887. 
18d6-'87.  800  linear  feet  superstructure  east  pier  built,  '87,  2372. 
Projects. 
The  projects  of  182^80  were  modified  in  1881  by  Meg.  McFarland,  to  provide  for 
an  extension  of  the  piers  to  the  l&-foot  curve  in  the  lake,  with  the  formation, 
by  dredging,  of  a  channel  between  the  piers  15  feet  deep.    Estimated  cost, 
$154,000,  '81,  2437 ;  '86,  343. 
Swrvejrs. 
Maps. 
'81,  2436. 


CHATTAHOOCHEE  BITEB,  OA.  AND  AI^A.-Improysuent  of. 

(Continued  from  Vol.  I,  p.  125.) 
Appropiiatloiuu 

1835-^9 136,000 

1880 20, 000, '80.  1073. 

1881 20,000, '81, 1186. 

1882 25, 000, '82,  1261. 

1884 35, 000, '84,  1167. 

1886 -    20, 000, '86^  1169. 

Total 156,000 

1888 20,000,  act  of  August  11, 1888. 

Enfftaeen. 

Chief  ov  Enoxnsbbs. 
Beports,  '80,  134, 190;  '81.  182, 189;  '82, 177,  252;  '83,  188;  '84,  196;  '85,  202; 
'86,200;  '87.169. 
Emginebrs  in  Charob. 
M%i.  W.  B.  King,  1878-'80.    Beports,  '80,  1706 ;  '82,  1875. 
Hai.  A.  N.  DamreU,  1880-'85.    Beports,  '80, 1070;  '81, 1182;  '82,  1259;  '83,  973; 

'84  1167. 
Capt.'B.  L.'Hoxle,  1885-'—.    Beports,  '85,  1303;  '86^  1168;  '87,  1283. 
Assistants. 

B.  W.  Frobel.     Beport,  '80, 1708. 
D.  L.  Sublett.    Beport,  '80,  1719. 
Operations. 
1879-80.  Barge,  magazino  boat,  and  scow  built;  2,693  linear  feet  Jetty  built;  51 

snags  and  585  cubic  yards  rock  removed,  '80, 1071. 
1880-^1.  2  barges  built,  1  steamer  repaired,  176  cubic  yards  rock  remored,  '81, 

1183. 
1881*^82.  640  snags  and  trees  removed,  1,682  linear  feet  Jetty  built,  and  77  linear 
feet  repaired ;  2,614  cubic  yards  rock  removed,  960  cords  brush  fascines  con- 
atruoted,  '82,  1259. 
1882-^.  292  snags  and  trees  and  1,968  cubic  yards  rock  removed ;  2,060  linear  feet 

Jetty  built,  '83.  973. 
1883P84.  634  snags  and  trees  and  2,531  cubic  yards  rock  removed ;  2,377  linear  feet 

of  brush  Jetties  built;  2  barges,  2  skiffs,  and  3  bateaux  built,  '84,  1168. 
1884-^85.  1,100  snags,  logs,  and  trees,  3  wrecks  removed  from  channel,  3,764  cubic 

yards  rock  removed,  '85, 1304. 
1885-^86.  4,473  cubic  yards  rock  removed ;  steam  snag-boat  completed  and  equipped, 

'86,  1168. 
1886-^87.  1,733  logs  and  trees  removed  by  United  States  snag-boat;  3,007  cubic 
yards  of  marlexcavated  at  Uchee  Shoals,  '87,  1284. 
Plans. 
By  MaJ.  King,  1880.  for  improvement  of  Chattahoochee  Biver,  by  excavation  of 
channel  througn  ledges  and  bars,  removal  of  isolated  and  projectincr  rocks, 
and  the  building  of  jetty-dams  to  contract  the  channel  to  its  normal  width. 
Also  by  the  construction  of  looks  and  dams  where  tbe  fall  is  too  great  to  be 
overcome  by  open  channel  navigation.    Estimated  cost,  |6,403,811,  '80, 1708, 
1721. 
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Plans—Continued. 
By  Maj.  King,  t882,  for  itDproveoient  of  tlie  river  betvreen  West  Point  and  Bolton, 

a  distaDce  of  108  miles,  giving  alackwater  navigation  by  dredging,  wing  and 

riprap  dam  construction,  and  the  constractiou  of  8  locks.    Estimated  cost, 

$486,474,  '82,  1876. 
Projects. 
By  Capt.  Damrell,  1873,  for  improvement  of  Chattahoochee  River  from  its  mouth  to 

Columbus,  223^  miles,  by  the  formation  of  a  chaouel  100  feet  wide  and  4  feet 

deep  at  low  water,  by  blasting,  dredging,  removal  of  snags  and  logs,  and  the 

construction  of  wing-dams,  '73,  700 ;  '80,  1070  ;  '86,  200. 
Origiual  estimate  sUted  as  $385,247.66 ;  '86,  1169 ;  '87, 1283. 
Surveys* 
Survey  above  Columbus  ordered  by  act  of  June  18,  1878.    Made  under  direction 

of  Maj.  King  in  1880,  '80,  1705. 
Survey  between  West  Point  and  Bolton  ordered  by  act  of  March  3,  1879.    Made 

in  1881  under  direction  of  Capt.  Damrell.  '81,  189. 
Examination  of  river  between  West  Point  and  Bolton  ordered  bv  act  of  March  3, 

1881.    Made,  1882,  under  direction  of  Maj.  King,  '82,  1^5. 
Maps. 
'80,  1708. 
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CHEBOTOAIV  HARBOR,  MICH.— Improvement  of. 

(Continued  from  Vol.  I,  p.  127.) 
ropriatioiis. 

l871-'75 $91,000 

1880 6, 000, '80,  2035. 

1881 6, 000, '81,  2242. 

1882 10, 000, '82,  2328. 

1884 5, 000, '84,  2036. 

1886 15, 000, '86,  1824. 

Total 133,000 

1888 15,000,  act  of  August  11,  1888. 

Contracts. 

1880.  Curkin,  Stickney  &  Cram,  for  dredging,  at  17  cents  per  cubic  yard,  '81, 
2242. 

1881.  J.  W.  McGinn,  for  pier  construction,  '81,  2243. 
1883.  Carkin,  Stickney  &  Cram,  for  dredging,  '83,  1851. 

1887.  Green  Bay  Dredging  Company,  for  dredging,  at  Hi  cents  per  cubic  yard,  '87, 
2249. 
Engineers* 
Chief  of  Engineers. 
Reports, '80, 219;  '81,297;  '82,  292;  '83,  301;  '84,  303;  '85,  326;  '86,  320;  '87, 
288. 
Engineers  in  Charge. 
Maj.  F.  Harwood,  1877-'8:^.    Reports,  '80,  20*34  ;  '81,  2241 ;  '82,  2327. 
Lieut.  Col.  O.  M.  Poe,  188-3-'—.    Reports,  '83,  ia')0 :  '84,  203.^) ;  '85,  2128 ;  '86, 
1824 ;  '87,  2247. 
Operations. 
1879-'80.  9,843  cubic  yards  dredged  from  channels,  '80,  2035. 
1880-'81.  12,369  cubic  yards  material  dredged,  '81,  2241. 
1881-'82.  12,000  cubic  yards  material  dredged  from  channel,  '82,  2327 ;  construction 

of  pier-head  crib,  '82,  2328. 
1882-'83.  28,000  cubic  yards  material  removed,  '83,  1850. 
1883-'86.  No  operations,  '84,  2035  ;  '85,  2128 ;  '86,  1824. 
188i)-'87.  No  operations ;  history  of  past  operations  and  projects,  '87,  2247. 
Projects. 
By  Capt.  Farquhar,  1870,  for  improvement  of  harbor  by  dredging  channel  200  feet 
wide  by  14  feet  deep,  from  mouth  of  river  to  Cheboygan  village  and  the  pro- 
tection of  the  channel  by  pile-piers  with  crib  pier-heads.    Estimated  cost, 
$395,000,  '71,  185,  186 ;  '80.  219 ;  '87,  2247. 
Revised  project  by  Maj.  Harwood,  1882,  providing  a  uniform  depth  of  15  feet 
throughout  channel  and  of  basin  opposite  steam-boat  landiu^;,  '82,  2328 ;  '87, 
2247. 
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Projects— Cod  tinned. 
In  md5  Col.  Poe  redacod  the  estimate  for  present  project  to  |218,Q00,  '85, 2128 ;  'ST, 
2-248. 
Surveys. 
Of  channel,  1880,  '80,  2035. 
Maps. 
'82,  2328. 


CHEES£<|UAKES  CREEK,  FT.  JT.— Improybmknt  ov. 

(Contiuned  fh>m  Vol.  I,  p.  128.) 
Appropriations. 

1880 120,000, '80,  524.    . 

1881 5, 000, '81,  664. 

1882 15. 000, '82,  681. 

Contracts. 

1882.  S.  R.  Cnmming,  for  construction  of  reretment,  '83,  570. 
Engrineers. 
Cmief  of  Engine  p.  rs. 

Reports,  '80,  85;  '81,  107;  '82,  108;  '83,  101;  '84,  110;  '85,  101;  '86,  106;  *87, 
73. 
Enginkers  in  Charge. 

Col.  J.  Newton,  1879-'82.    Reports,  '80,  524 ;  '81,  663 ;  '82,  679. 

Lient.  Col.  G.  L.  Gillespie,  1882-'dC.    Reports,  '83.  569 ;  '84, 735 ;  '85,  743. 

Lient.  Col.  W.  McFarland,  1886.    Report,  '86,  7^3. 

Lient.  G.  McC.  Derby,  1886-'—.    Report,  '87,  775. 
Assistant. 

R.  H.  Talcott.    Report,  '80,  525. 

1882-'83.  2,000  linear  feet  of  stone  jetty  constructed ;  channel  dredged,  '83,  569. 

1883-'^4.  Rubble  jetties  raised  by  addition  of  750  cubic  yards  stone,   channel 
widened  to  100  feet ;  532  feet  of  sheet  pile  revetment  built,  '84,  736 ;  no  opera- 
tions since  1884,  '86,  765;  '87,  775;  history  of  improvements,  '86,  763. 
Piiysical  Ciiaracteristics. 

Described,  '80,  526. 

By  Col.  Newton,  1879,  to  change  the  outlet  into  a  direction  at  right  angles  to  the 
beach  and  to  sustain  this  direction  by  parallel  jetties  to  strengthen  the  course 
of  the  stream  and  increase  the  depth  to  4  feet  at  mean  low  water.  Estimated 
cost,  $75,279,  '80,  525,  527 ;  '82,  680.  Estimate  revised  in  1885  to  $90,000,  '85, 
743;  '87,743. 

Ordered  *by  act  of  March  3,  1879.    Made  in  1880,  ui\der  direction  of  Col.  Newton, 

'80,  525. 
Maps. 
'82,  680. 


CHEHALIS  RIVER,  IMTASH.— Improvement  of. 

(Continued  firom  Vol.  I,  p.  128.) 
Appropriations. 

isk.... $3, 000, '82,  2686. 

1884 2, 500, '84,  227a 

1886 2. 500, '86,  2010. 

1888 2,000,act  of  August  11,  1888. 

Engineers. 
Chief  of  Engineers.  ^^    _^  „^^    ,^^ 

Reports,  '80,  332 ;  '81,  323 ;  '82,  323 ;  '83,  337 ;  '84,  340 ;  '85,  367 ;  '86, 364 ;  '87, 
328. 
Engineer  in  Charge. 
Capt.  C.  F.  Powell,  1881-'—.     Reports,  '82,  2686,  2687;  '83,  2075;  '84,  2276? 
'85,  2405;  '86,  2009;  '87,  2489. 
Assistant. 
R.  A.  Habersham.    Report,  '82,  2688. 
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OpcrattOBS* 

168;)-'84.  l,6tl  ]ogs,  BD»gSy  and  pieces  of  drift- wood  remoyed,  '84,  2S77. 
1884-'85.  1,711  logs,  snags,  and  pieces  of  drift-wood  oat  and  remoTed,  '85,  2406. 
1885-^86.  No  operations  for  lack  of  funds,  '86,  2009. 
1886-^87.  293  logs  and  snags  remored,  '87,  S489. 
Physical  Characteristics. 

Description  of  river  and  its  obstmctions,  '82,  2687,  9690. 
Projects. 
By  Capt.  Powell,  1882,  for  removal  of  sna^,  logs,  drifty  and  similar  obstructions 
between  Claonato  and  the  month,  a  distance  of  70  miles,  giving  a  navigable 
channel  of  3  feet  for  two-thirds  of  the  year  at  an  estimated  annual  cost  of  $8,000, 
'82,  2687,2688. 
Sarvejrs* 
Ordered  by  act  of  March  3,  1881.    Hade,  1882,  under  direction  of  Capt,  Powell, 
'82,  2686. 


CHEBRTSTONE  CREEK,  T A. —Examination  ov. 

Eiifflneers. 

Chief  of  knoinskks. 

Report,  '84,  151. 
Engineer  in  Charge. 

Capt.  T.  Turtle.    Report,  '84,  953,956. 
Assistants. 
W.  H.  Eimbmrly.    Report,  '84,  955. 
I.  L.  Seager.    Keport,  '84,  954. 
Plans. 
In  1882  Capt.  Turtle  did  not  consider  the  stream  worthy  of  improvement  nor  the 
work  a  public  necessity,  '84,  955. 
Sarvevs. 
Examination  ordered  by  act  of  August  2,  1882.    Made  under  direction  of  Capt. 
Turtle,  '84,  953,  955. 


CHESAPEAKE  AND  DELA^RTARE  BATS— Survbt  of  ship-canal  to 

CONNECT. 

(Continued  from  Vol.  1,  p.  129.) 

Apprbpriaflons. 

1873-^79 115,000 

1882 10,000,  for  survey /82,  144. 

Commerce. 

Saving  in  time  and  distance  by  canal,  '80,  715. 

Commerce  passing  through  Delaware  and  Chesapeake  Canal,  '82,  958. 
Importance  of  the  improvement,  '83,  74'^. 
Engrlneers. 
Chief  of  Engineers. 
Reports.  '80,  110;  '81,  150;  '82,  144;  '83,  148,  725. 

Lieut.  Col.'  W.  P.  Craighill.    Reports,  '80,  713;  '82,  950;  '83,  726,  749. 
Assistants. 
N.  H.  Hutton.    Report,  '80,  717. 
Capt.  T.  Turtle.    Reports,  '82,  950;  '83,  727,  752. 
M.  Paret.    Report,  '83,  7>^7. 
Physical  Cliaracterlstlcs. 
Geological  formation  of  peninsula,  '80,  717. 
Tidal  ohservations,  :'80,  729. 

Ice  records  in  Chesapeake  and  Delaware  hays,  *80,  7M ;  '82,  954,  959;  '83,  744. 
Results  of  borings,  '83,  728, 
Plans. 
By  Lieut.  Col.  Craighill,  1879,  for  a  ship -canal  26  feet  deep  at  mean  low  water,  100 
feet  wide  at  bottom,  and  178  feet  wide  at  water-line,  without  locks,  except 
tide-locks.    The  following  locations  were  presented  : 
Choptank  route,  length  of  canal  proper  37^  miles.    Estimated  cost,  $16,500,000, 
'80,  715,  725. 
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PI  ans—Contin  aed. 
Wye  route,  length  of  oanal  43  milee.    Estimated  cost,  |96,333,000,  '80,  715,725. 
Qaeenstowu  route,  length  of  canal  53^  miles.     Estimated  cost,  $37,225,000,  '80, 

715,725. 
Centenrille  roate,  length  of  canal  51  miles.     Estimated  cost,  |41,500,000,  '80,715, 

725. 
Sontheast  Creek  roate,  length  of  canal  38^  miles.     Estimated  cost,  |25,000,000, 

'80,  715, 726. 
Sassafras  route,  length  of  canal  16^  miles.     Estimated  cost,  18,500,000,  '80,  715, 

726,  735,  736. 
Map  showing  routes,  '80,  716. 

Additional  consideration  of  Choptank  and  Sassafras  rontes,  '82,  951. 
In  1883,  after  additional  examination  and  increasing  the  depth  of  the  canal  to  87 
feet,  the  following  estimates  are  presented : 

Choptank  route $18,184,766, '83,  741. 

Sassafras  route 11,410,000,  ^83,  742. 

Buck  Creek  route 7,606,471,  '83,  742. 

Maintenance  of  cana],  '83,  747. 
Private  and  Corporate  Work. 
Description  of  existing  canal,  '80,  713 ;  '82,  957. 
Protests  of  the  Maryland  and  Delaware  Ship-Canal  Company  against  further  i 

,  veys, '83,  751,753,761. 
Specifications  of  the  Maryland  and  Delaware  Ship-Canal,  '83,  758. 
Sarveys. 
Previous  surveys  made,  '80,  714 ;  '83,  753. 
Maps. 
'80,716;  '83,742. 


GHESTEBf  PA«— IGB-HABBOR  AT. 

Eiiffiaeers. 

Chibf  of  Enoinebrs. 

Reports,  '80,  U4;  '81,  121 ;  '82,  120;  '83, 119;  '84,  128. 
Engineers  in  Chaboe. 
Col.  J.  N.  Macomb,  1877-'82.    Reports,  '80,  584,  611 ;  81,  767. 
Capt.  W.  Ludlow,  i88a-'83.    Report,  '82,  755. 
Lieut.  Col.  a.  Weitzel,  1883-'84.    Report,  '83,  617. 
M^J.  W.  H.  Heuer,  1884.    Report,  '84,  816. 
Assistant 
Capt.  W.  Ludlow.    Report,  '80,  612. 
OperattOBS. 

No  operations  from  1880  to  1884. . 
Surveys. 
Examination  for  ice-harbor  at  Marcus  Hook  and  Chester  ordered  by  act  of  BCaroh 
3,  1879.    Made,  1880,  under  direction  of  Col.  Macomb,  '80,  611. 


ClIESTfiB  AND  BIDLET  GREEKSy  PA.— Survbt  and  improvemxnt 

or. 
Appropriations. 

1881 13,000, '81,793. 

1882 3, 000, '82,  777. 

Contracfs. 

1882.  F.  C.  Somers,  for  dredging,  at  52  cents  per  cubic  yard,  '83,  634. 
Euirineers. 
Chief  of  Enoinsbrs. 

Reports,  '80,  97;  '81. 126;  '82,  123;  '83, 124. 
Engineers  in  Charge. 

Col.  J.  N.  Macomb,  .1880-'82.    Report,  '81,  792,  793. 

Capt.  W.  Ludlow,  1882-'83.    Report,  '82,  777. 

Lieut.  Col.  O.  Weitzel,  1883.    Report,  '83,  633. 

AjBSISTA  NT. 

T.  G.  Locke.    Report,  '83,  634. 
Operntions. 

X8d^'83.  10,613  cubic  yards  material  dredged;  project  completed,  '83,  634. 
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CHESTER  AND  RIDLBT  CREEKS,  PA.-Continned. 

Projects. 

By  Col.  Macomb,  1881,  for  improvement  of  Chester  Creek,  Pa.,  by  dredging  and 

removal  of  silt  to  a  depth  of  7  feet  low  water  at  the  entrance,  diminishing 

upward.    Estimated  cost,  (10,781,  '81,  125,  794. 
By  request  of  city  authorities  dredging  was  confined  to  area  betweea  Second  Street 

Bridge  and  mouth  of  creek,  '83,  6»4 ;  completed,  1883,  '83,  634. 
Surveys. 
Of  Chester  and  Bidley  creeks,  near  their  outlets  into  the  Delaware,  ordered  by  act 

of  March  3,  1879.    Made,  1880,  under  the  direction  of  CoL  Macomb,  ^81,  792. 


CHESTER  RITER9  HID.— IMPROVSMKNT  OF,  AT  Krnt  Island  Narrows. 
(Continued  from  Vol.  I,  p.  134.) 

A  ppro»rlatl«ns« 

1876-79 t28,000 

List  of  appropriations,  '86,  866. 
Enfrlneers* 

Chief  of  £noinekr8. 
Reports,  '80,  100;  '81,  132;  '82,  130;  '83,  134;  '84, 141;  '85, 133;  '86^  130;  '87, 
93. 
Enqinber  in  Charge. 
Lieut.  Col.  W.  P.  Craighill,  1878-'84.    Reports.  '80,  624 ;  '81,  859 ;-  '82,  843 ;  '83, 
669  *  '84  893. 
-     W.F.'Smith, U.S.  Agent,  1884-'—.    Reports,  '85,  884;  '86,  866;  '87,  83a 
Ouerations. 

None  since  1878,  at  which  time  project  was  completed,  '85,  133 ;  '87,  838. 
Projects. 
By  Lieut.  Col.  Craighill,  1874,  for  the  improvement  of  this  part  of  Chester  River 
by  the  reopening  of  a  channel  formerly  existing  between  Chester  River  and 
Eastern  Bay,  which  had  been  shut  up  by  a  solid  causeway,  under  the  authority 
of  the  State  of  Maryland.    Estimated  cost,  |25,000,  '75,  ii,  64 ;  '85, 133.    Proj- 
ect completed  at  a  cost  of  |25,000  in  1878.    No  further  work  deemed  necessary, 
'85,  133. 
Svrveys. 
Resurvey  of  channel,  1880,  '80,  624. 


CHESTER  RITEtl,  HID*  —  Improvement  or,  from  Sprt's  LAifDiNO  to 

Crompton. 

Appropriations. 

1881 16,500, '86,  866. 

1882 6,500, '82,841. 

Contracts. 

1881.  D.  Constantine,  for  dredging,  at  27  cents  per  cubic  yard,  '82,  841. 
Engrineers. 
Chief  of  Engineers. 

Reports,  '80,  111;  '81,  150;  '82,  129;  '83,  133;  '84,  141;  '85,  133;  '86,  130, 
Engineers  in  Charge. 
Lieut.  Col.  W.  P.  Craighill,  1880-'84.     Reports,  '81.  856 ;  '82,  841 ;  '83,  667 ;  '84, 

893. 
W.  F.  Smith,  U.  S.  Agent,  1884-'—.    Reports,  '85,  884  ;  '86,  866. 
Assistant. 
H.  Bacon.    Report,  '81,  856. 
Operations. 
History  of  previous  operations,  '84,  893. 
1881-'82.  Channel  over  shoals  dredged  70  feet  wide  and  8  feet  deep  at  low  water, 

'82,841.  ^ 

1682-'83.  Channel  widened  to  120  feet  and  project  completed  as  originally  proposed, 
'83,133;  '86,130. 
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CHESTER  RITEB,  HID.— Continued. 

Projects. 

By  Maj.  Craif^hill,  1881,  for  improvement  of  Chester  River,  from  Spry's  Landing  to 
Cromptoc,  by  excavation  of  channel  120  feet  wide  and  8  feet  deep  at  mean 
low  water.     Estimated  cost,  |13,167,  *81,  857:  '83;  667.     Project  completed 
inl883, '83,  133;  '86,  130. 
Sorveys. 

Of  Chester  River,  between  Kirby's  and  Spry's  Landing,  ordered  by  act  of  June  14^ 
1880.    Made,  1881,  under  the  direction  of  Maj.  Craighill,  '81, 150,  856. 


CHETEliriVE  BITEB,  DAK.— Suryst  ov. 

(Continued  from  Vol.  I,  p.  135.) 

Engineers* 

Chief  of  Enoinkbrs. 

Report,  '80,  170. 
Enginexr  in  Charob. 
Lieut.  E.  Magnire.    Report,  '80,  1478. 
Plans. 

Recommended  that  no  appropriations  be  made,  '80,4478. 
Sarveys. 
Of  Cheyenne  River  ordered  by  act  of  March  3,  1879.    Made,  1880,  under  diiection 

of  Lieut.  Magnire,  '80,  1478. 
History  of  the  work,  '80,  1479. 


.  CmCAOO  HARBOR,  ILL.— iMPROvsifENT  ov. 

(Continued  from  Vol,  I,  p.  135.) 

Appropriations. 

1833-'79 $1,134,005 

1880 145,000, '80,  1986. 

1881 : 150,000, '81,2160. 

1882 200,000, '82,  2206. 

1884 100,000,  '84,1945. 

1886 75,000,  '86^  1703. 

Total 1,804,005 

1888 200,000,  act  of  August  11,1888. 

Commerce, 

Area  of  outer  harbor,  '82,  2204;  '88,  1742;  '84,  1944. 
Collisions  with  exterior  breakwater,  '83,  1742 ;  '84, 1944. 
Commercial  statistics,  '87,  2116. 
Contracts* 
ld79.  6.  Hannahs,  for  timber  and  piles,  '80, 1984,  1986. 

1880.  Chicago  Dredging  and  Dock  Company,  for  dredging,  at  21i  cents  per  cubic 
yard,  '81,  216. 

1881.  G.  Hannahs,  for  timber,  '81,  2161.  Shnmway,  Bergess  &,  Co.,  for  drift  bolts, 
•81,  2161. 

1882.  W.E.  Hutchinson,  for  timber,  '82,  2206.  G.  Hannahs,  for  timber,  '82,  2206. 
Beckford,  Knox  &  Co.,  for  timber,  '82,  2206. 

1883.  A.  H.  Petrie  &  Co.,  for  timber,  '83,  1745.  A.  S.  Packard,  for  timber,  '83,  1745. 
Green  Bay  Dredging,  Company,  for  dredging,  at  17f  cents  per  cubic  yard,  '83, 
1745.    Singer  d[>  Talcott  Stone  Company,  for  stone,  '83,  1745. 


1884.  Chicago 'Dock  and  Dredging  Company,  for  dredging,  at23f  cents  per  cubic 
yard,  '85,  2050.  C.  E.  Mitchell,  for  timber,  '85,  2050.  Leatham  <&  Smith,  '85, 
2050. 

Chdef  of  Engikskrs. 
BepoTts,  '80,  210,212;  '81,  285,287,2161 ;  '82,  280,2209;  '83.  288;  '84,  289;  '85, 
312; '86,  306;  '87,  272. 


i" 
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€HICAOO  HABBOB,  ILl4.-<?<mtinaed. 

EHgiaeeri— Coiitioiied. 
Board  of  Enqinubs. 
Conyened  Jaoiuury,  1881,  to  examine  and  report  on  Mai.  LydeokeFs  plan  and 

location  for  exterior  breakwater.    Report,  ,81,  2162.    (See  Pbojbots.) 
(Cols.  Tower  and  Newton  and  Lieut.  Col.  Abbot.) 

Constitnted  by  8.  O.  No.  31,  C.  of  £.,  1882,  to  consider  and  report  npnon  the  plans 
submitted  by  Illinois  Central  Railroad  for  docks  and  wharves  £ronting  the  outer 
harbor.    Report,  '82,  2234. 
Recommendations  of  Board,  '82,  2237. 
(Lieut.  Cols.  Parke  and  Comstock  and  Mi^.  Weitzel.) 
Enqinbsrs  in  Charge. 
Vig.  G.  J.  Lydecker,  1877-'82.    Reports,  '80,  1963;  '81,  2151. 
UaA.  W.  H.  H.  Benyanrd,  1882-^86.    Reports,  '82, 2203. 2207 :  '83, 1741 ;  '84, 1943 ; 

'SS,  2047 ;  '86,  1701. 
Mi^.  T.  Handbury,  1886-'—.    Report,  '87.  2109. 
Leffal  ProceedlBffs. 
Matter  relating  to  encroachment  of  railroads  upon  area  of  outer  harbor,  '82,  2207- 
2240;  '87,2110. 
Operations* 
l879-'80.  974  piles  driyen-  for  crib  foundation,  1,900  linear  feet  of  crib-pier  super- 
structure placed  in  extension  of  southerly  breakwater,  and  2,300  linear  feet  of 
superstructure  built ;  undue  settlement  of  last  4  cribs  placed ;  work  mainly 
done  by  hired  labor  and  purchase  in  open  market,  '80,  1984. 
1880-^81.  87  piles  driven  for  crib  foundations,  300  linear  feet  of  crib  substructure 
and  1,100  linear  feet  superstructure  placed  in  southerly  breakwater,  thereby 
completing  the  proposed  southerly  breakwater,  with  a  length  of  3,000  linear 
feet,  '81, 2151.    72, 158  cubic  yards  material  dredged  in  outer  harbor,  '81, 2152 ; 
'82,2204. 
1881-'82.  136,287  cubic  yards  material  dredged  fh>m  outer  harbor,  '82,2204;  1,536 

linear  feet  of  exterior  breakwater  built,  '82,2204 ;  '83. 1742. 
1882-'83.  900  linear  feet  exterior  breakwater  built,  '83, 1742. 
1883-'d4.  800  linear  feet  of  exterior  breakwater  built  and  100  linear  feet  repaired, 

'84, 1944;  65,758  cubic  yards  material  dredged  firom  outer  harbor^  '84, 1945. 
1884-'85.  700  linear  feet  of  exterior  breakwater  built,  including  100  linear  feet  de- 
stroyed in  1881,  with  extensive  repairs  to  cribs,  '85, 2048 ;  settlement  of  cribs, 
'85,2048;  dredging  in  progress  in  outer  harbor,  '85,2049. 
1885-^86.  No  operations  from  IfM^k  of  funds;  injury  to  southerly  breakwater  from 

gales, '86,1702. 
1886-'87.  Repairs  to  breakwater, '87,2112. 
Private  and  Corporate  Work. 

Encroachment  of  railroads  on  harbor  areas,  '82, 2207. 
Projects. 
The  work  for  the  improvement  of  this  harbor  was  commenced  by  the  United  States 
under  its  first  appropriation  in  1833  and  continued  at  irregular  intervals  to  1864, 
and  thereafter  more  regularly  to  1870,  at  which  latter  date  the  basis  of  the  pres- 
ent project  was  adoptMl.    Between  1833  and  1870  the  project  consisted  in  the 
formation  of  a  channel  of  entrance  to  month  of  the  river  between  two  piers 
extending  into  the  lake,  and  between  which  a  channel  of  abonii  14  feet  was  ob- 
tained.   The  amount  appropriated  from  1833-^69,  inclusive,  was  $446,005,  '76, 
ii,  433 ;  '79, 1555.    Between  1870  and  1876  additional  extensions  were  made  to 
the  north  and  south  piers,  '70, 96 ;  '76,  ii,  426, 435. 
In  1870  the  project  for  an  outer  harbor  was  adopted,  contemnlating  the  construc- 
tion of  an  easterly  breakwater  4,000  feet  long  about  3,300  feet  from  the  shore, 
and  a  sontheasterlv  breakwater  about  3,000  £et  long,  the  protected  area  being 
about  455  acres,  of  which  185  acres  were  reserved  for  piers  and  slips,  and  270 
acres  with  a  depth  dredged  to  16  feet,  for  harborage,  '70, 101, 124 ;  '76,  ii,  435 ; 
'79,1555;  '86,1702. 
In  1878  the  project  was  further  modified  by  an  additional  breakwater  about  5,400 
feet  long,  and  to  be  placed  north  and  east  of  the  harbor  entrance,  '79,1561 ; 
'81,2153,2162;  '86,306. 
The  amount  appropriated  from  187(X-'86,  inclusive,  has  been  11,358^000,  and  in  1886 
it  was  estimated  that  $240,000  was  required  to  complete  existing  project,  '86, 
1703;  '87,2113. 
Surveys. 
Of  Chicago  River  and  north  and  south  branches  ordered  by  act  of  June  14, 1880, 

'80,212. 
Survey  of  harbor  made  1882,  '83, 1743. 
Maps. 
Of  harbor,  '80,  1984;  '81,  2158;  '82,  2206;  '83. 1744;  '84,1944;  '85,2050;  '86, 
1702;  '87,2112. 
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CHICAGO  RITEBt  IIJL«— Survey  of  nobth  and  south  bkanchxb  ov. 

Commerce. 

Importance  of  the  improTementy  '81,  2165. 
Enerineers. 

Chisv  ov  Enginbbbs. 

Beport,  '80,  212. 
£ngineeb  in  Ohabge. 
Maj.  G.  J.  Lydecker.    Beport,  '81,  2165, 2167. 
Phjrsieal  CharaeterlsUcs. 

Description  of  river,  '81,  2165,2167. 
Plans. 
M^j.  Lydecker  in  18b0  estimated  that  the  formation  of  a  dredged  channel  175  feet 
wide  and  17  feet  deep  between  the  mouth  of  the  river  and  the  junction  of  the 
north  and  south  branches  would  cost  about  $27,750,  and  for  that  part  of  the 
north  branch  above  the  junction  to  furnish  a  channel  200  feet  wide  and  15  teet 
deep  the  cost  would  be  about  $285,000,  but  considered  that  such  an  improve- 
ment should  be  made  by  and  at  the  cost  of  the  private  and  local  interests  in- 
volved, '81,2165,2168. 
Surveys. 
Ordered  by  act  of  June  14, 1880,  '80,  212.    Made  under  direction  of  Mai.  Lydecker, 
1880,  '81,  2165. 


Ap] 
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CHlCKAHOnilfVT  RITER«  TA.—Impbovbmbnt  or. 

(Continued  from  Vol.  I,  p.  137.) 

propriations. 

878-'79 $6,000 

1880 2, 000, '80,  779. 

1881 2, 000, '81,  975. 

1882 5, 000, '82,  1043. 

1886 4,000, '86,  145. 

ToUl 19,000 

1888 ,..    2,500,  act  of  August  11, 1888. 

List  of  appropriations,  '86,  921 ;  '87,  949. 
Contracts. 
1880.  H.  £.  Culpepper,  for  dredging,  at  15  cents  per  cubic  yard,  '81,  974. 
1882.  J.  Caler  &  Son,  for  dre4ging,  at  22^  cents  per  cubic  yard,  '83,  823. 
1886.  H.  £.  Culpepper,  for  dredging,  at  14f  cents  per  cubic  yard,  '87,  948. 
Engineers. 
Chiev  or  Engineebs. 
Beports,  '80,  115;  '81,  156;   '82,   151;  '83,  157;  '84,  159;  '85,  150;  '86,  145; 
'87,  111. 

S.  T.  Abert,  U.  8.  Agent,  1874-'—.    Bepprts,  '80,  778 ;  '81, 973 ;  '82, 1041 ;  *83, 823 ; 
'84, 996 ;  '85,  987 ;  '86,  920 ;  '87,  947. 
Operations. 

History  of  operations,  '82,  1041 ;  '86,  921. 

1880-^81.  16,933  cubic  yards  material  dredged  from  channel,  '81,  974 
1882-^83.  19,859  cubic  vards  dredged,  '83,  824. 
•1883-'86.  No  operations,  '86,  920. 

1886-'87.  18,299  cubic  yards  dredged  from  bars,  '87,  948. 
Physical  Cliaracterlstics. 
Obstructions  in  channel  of  river, '82,  1041. 
Description  of  original  condition  of  river,  '86,  920. 
Projects. 
By  S.  T.  Abert,  1878,  for  improvement  of  Chiokahominy  River  by  excavation  of 

channels  100  to  150  feet  wide  through  Binn'«,  Old  Fort,  Windsor  Shades  Bars, 

to  a  depth  of  8  feet  at  low  water.    Efttimated  cost,  $15,000,  '79,  619 ;  '80,  115. 

Increase*!,  I'^S^,  for  chan nel  through  bar  at  mouth,  $18,000,  '82, 1043.     Increased, 

1885, 11,000,  '85,  988. 
In  1887  it  was  estimated  that  |10,000  was  required  to  complete  the  project,  '87, 949. 
Maps. 
'87.  948. 
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CHICAMUXEIV  GREEK,  HID.— BxAMiMAnoN  of. 

Enylneeri. 

Chiev  of  Enoinkbrb. 

Report,  '84,  163. 
Engineer  in  Cuahge. 
S.  T.  Abert,  U.  8.  Agent.    Report,  '84,  1005. 
Plans. 
In  1882  Mr.  Abert  considered  that  the  improyement  ooald  not  be  regarded  as  a  pub- 
lic necessity,  '84,  1006. 
Sarve^s. 
Examination  ordered  by  act  of  Angost  2, 1882.    Made  under  direction  of  S.  T.  Abert, 
'84,  1005. 


€HIN€OTEAOUE  BAT  TO  DELAWARE  BAY-Survey  and  im 

PROVEMENT  OF  INLAND  WATER-WAY  BETWEEN. 

(Continued  from  Vol.  I,  p.  138.) 

Appropriations. 

1886 $18,750, '87,  836. 

.1888 50,000,  act  of  August  11,  1888. 

Commerce. 

Justification  of  improvement,  '85,  891,  8iM>. 
Engineers. 
Chief  of  Engineers. 

Reports,  '85,  137 ;  '87,  91. 
Engineer  in  Charge. 
W.  F.  Smith,  U.  8.  Agent.    Reports,  '85,  891,  897,  899 ;  '87,  836. 

A  an rfif  ANT 

C.  M.  Bird.    Report,  '85,  891,  898.  900. 
Pliyflieai  CiiaraeterisUcs. 

Description  of  route,  '85,  892,  902. 
Plans. 

By  W.  F.  Smith,  1885,  for  an  inland  navigation  between  Chincoteague  and  Dela- 
ware bays,  a  distance  of  73  miles,  by  the  formation,  where  necessary,  of  a 
dredged  channel  70  feet  wide  and  6  feet  deep  at  mean  low  water.    Estimated 
cost,  $350,000,  '85,  897,  899,  904. 
Surveys. 

Examination  ordered  by  act  of  July  5,  1884.    Made  under  the  direction  of  W.  F. 
Smith,  '85,  891,  897,  899 ;  '87,  836. 


CHIN €OTEAOUE  INLET,  TA.— Examination  of. 

Engineers. 

Chief  of  Engineers. 

Report,  '80,  110. 
Engineer  in  Charge. 
Maj.  W.  P.  Craighiil.    Report,  '80,  742. 
Piiysical  Ciiaracteristics. 

Description  of  Chincoteague  Inlet  and  vicinity,  '80,  742. 
Plans. 
By  Maj.  Craighiil,  1880,  for  improvement  of  Chincoteague  Inlet  between  Franklin 
and  Chincoteague  Island,  by  excavation  of  channel  200  feet  wide  and  from  6  to 
8  feet  deep  at  mean  low  water.    Estimated  cost,  $61,250  to  $143,750,  respect- 
ively, '80,  743. 
Surveys. 
Ordered  by  act  of  March  3,  1879,  '80,  110.     Made,  1880,  under  direction  of  Maj. 
Craighiil,  '80,  742. 
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€nV0I.A  BITCIK,  FI.A.— BZAMnrAinur  or. 

CfllXr  OF  ENCMMKUtS. 

Bepprta.  '80^  140;  '81, 189;  '82,  laS. 

EMGINKK&  IN  ChAROK. 

C»pt.  A.  N.  DanuwlL    Report,  '82,  1304. 
AsnsxAiiT. 
H.  HuoM.    Beport,  '82,  1305. 

By  Capt.  A.  N.  Danurell,  1881,  for  improveineDt  of  Chipola  Riv^er  from  Marianna  to 
the  Apalacbicola  River  by  diedging  and  removal  of  obstmotioiiB.  Estimated 
eost,  121,000, '82,1304: 

Ordered  by  act  of  Jone  14, 1880,  '80^  140.  Made  under  the'direotion  of  Capt.  Dam- 
nU,  '82, 1304. 


€HIPPEir  A  BITER,  W^IS.— iMPRovxicnrr  or. 

(Continned  from  Vol.  I,  p.  13a) 

Appropriatioiis. 

1876  to  1879 134,464.86 

1880 10, 000. 00, '80, 1577. 

1881 10, 000. 00, '81, 1749. 

1882 35,000.00.  '82, 1811. 

1884 15, 000. 00, '84,1601. 

1886 18, 750. 00, '86, 1488. 

Totol 123.214.86 

1888  (Inclading  Yellow  Banks).  $10, 000. 00  act  of  August  11, 1888. 
List  of  appropriations,  '88, 1487. 
ContracUu 
Simar  &  Morton,  for  o^nstmction  of  dams,  brush  and  stone  shore  protection,  '81, 
1750. 
Engineers. 
Chikf  of  ENGnfSEBa. 
Beports,  '80,  179;   '81,  241;   '82,  238;    '83,  245;  '84,  246;  '85,  268;  '86^  958; 
'87,235,229. 
EiroDncER  in  Charos. 
Mig.  C.  J.  Allen,  1878-'—.    Eeports,  '80,  1675;  '81,  748;  '82,  1810;  '83,1439; 
'84,  1600;  '85,  1734;  '86»  1486;  '87,  1699,  1726. 
ABSisTAirrs. 
G.  Wells.    Report,  '80, 1577. 
A.  O.  Powell.    Report,  '84,  1602. 
V.  D.  Simar.    Report,  '85,  1735. 
A.  Johnson.    Report,  '87, 1729. 
legislation. 

Required  to  prevent  injury  to  nayigation  by  bridge  construction,  '83,  1440. 
4^p«  rations. 
1879-'80.  1,360  linear  feet  brush  and  stone  dams  to  close  channel  behind  Flower 
Pot  Island,  and  chute  behind  Little  Missouri  Island;  290  feet.of  base  laid  for 
dam  at  Flower  Pot  Cut-off;  repairs  to  950  feet  of  west  jetty,  '80,  1575. 
1880-^81.  Repairs  to  existing  works,  '81,  1748. 
188I-'82.  1,108  cords  brush  and  6,603  cubic  yards  stone  placed  in  brush  and  stone 

dams;  40  eubio  yards  of  earth  excavated,  '82,  IHIO. 
1882-'83.  7,736  cubic  yards  stone  and  2,746  cords  of  brush  put  into  650  linear  feet 

of  work,  '83.  im 
1883-^84.  611  cords  brush  and  1,142  cubic  yards  stone  placed  in  dams;  exoava- 

tion  of  bar  at  Flower  Pot  Cut-off  Dam,  '84,  1602. 
1884-'85.  2,938  cubic  yards  stone  and  3,943  of  brush  placed  in  dams;  repairs  to 
east  and  west  jetties,  and  to  Flower  Pot  Dam,  Battle  Island  Dam,  Dead  Lake 
Cut-off  Dam,  and  Three  Mile  Prairie  revetment;  1,000  linear  feet  of  jetty  con- 
structed and  obstructions  removed  from  Shaw's  Rapids,  '85,  1734. 
1885-'861  Repairs  to  west  jetty  by  hired  labor.  '86, 1486.    List  of  dams,  jetties,  and 

revetments  constructed  and  kept  in  repair  from  1877  to  1886,  '86,  1487. 
1886-^87.  Dam  construction  at  £au  Claire,  Five  Mile  Bluff  Bar,  and  Twin  Islands, 
'87, 1.700. 

1443  m( 9 
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CHIPPEWA  RIVER,  WI8.--Goiiftma«d. 

Physical  Characteristics. 

Unpreoedented  high  water,  '80, 1576.    Desoription  of  river  obstraotioDBy  'SO,  1578. 
Caoaes  of  extraordinary  overflowa  on  the  Chippewa  and  Wisoonsin  riTors,  '87, 
1726. 
Projects* 
By  Mij.  Farqahar,  1875,  for  improrement  of  Chippewa  River,  Wis.,  from  Ean  Claire 
to  the  mouth,  by  dredging,  conetmction  ox  wing-dame,  and  removal  of  ob- 
stmotions.    £etimat«d  ooet,  tl39,802.50,  of  which  amount  t64, 102.50  wae  esti- 
mated as  the  ooet  of  protecting  the  ''Yellow  Banks"  fkt>m  erosion,  '77,  574: 
'80,179. 
Estimate  revised  in  1883  by  omitting  cost  of  work  at  Yellow  Bank  and  inoreasing 
the  cost  of  the  remaining  work  to  tl33»476,  '83, 1440 ;  '87, 1600.    From  1876  to 
1886,  inclusive,  $116,750  was  appropriated.    Estimated  cost  of  oompletion  of 
existing  project  in  1887,  $55,52^  '87,  1701, 1702. 
8arFeys. 
Examination  of  river  between  Eau  Claire  and  mouth,  '80,  1575. 
Of  headwaters  in  connection  with  reservoirs  on  the  sources  of  the  Mississippi 

River, '80, 1607,1624;  '8X,  1781. 
Examination  of  causes  of  overflow  of  the  Chippewa  and  Wisconsin  rivers  ordered 

by  act  of  August  5, 1886.    Made  under  direction  of  Mij.  Allen,  '87, 1726. 
Maps. 
'8X  1748*  '83  1440. 

Flower  Pot  Island  to  Mississippi  River, '87, 1702. 
Seven  Mile  Bluff  to  Dark  81ongh,'87,  1702. 
At  Eau  Claire, '87, 1702. 


CHIPPEWA    RITER    AT    TEI^LOW    BANKS,    WIS.-Impbovs. 

MBNT  OF. 

(Continued  from  Vol.  I,  p.  13a) 
Appropriations. 

1882 130, 000. 00. '83, 1443. 

Engineers. 

Chikf  of  Enqinbk&s. 

Reports,  '83,  245;  '84,  246;  '85,  269;  '86,  259;  '87,  226. 
EMGunnR  IN  Chargb. 

Maj.  C.  J.  Allen,  1883-^—.    Reports,  '83, 1442;  '84, 1603;  '85,  1737;  ^86, 1486; 
'87,  1703. 

AsfllSTAKT 

A. O.Powell.    Report, '84, 1606. 
Oi^erations. 

1882-'B3.  Bank  protection  in  progress  at  Waubeek,'83,  1442. 

1883-'84.  Bank  protection  completed  at  Waubeek,  Rnmsey's,  and  Mary  Dean  banks. 

'84.  1604;  '86,  1489. 
1884-^85.  Repairs  to  Waubeek  Bank  protection. '85,  1738. 
188&-'87.  No  operations  for  lack  of  funds, '86,  1489;  '87, 1704. 
Projects* 
By  Mc^.  Allen  for  the  protection  of  about  26,000  linear  feet  of  river  bank  at  five 

points  below  Eau  CUire.    Estimated  cost,  $96,000,  '83,  1442;  '86,  1480. 


€HOCTAirHAT€HEE  RITER,  FLA.  AND  AI^A.— iMPBOYXHXirr  or. 

(Continued  from  Vol.  I,  p.  139.) 
Appropriations. 

I832-'75 $31,000 

1880 7, 000, '80,  1079. 

1881 10, 000. '81,  1197. 

1882 20, 000, '82,  1275. 

1684 15, 000, '84,  1184. 

1886 15. 000, '86,  1177. 

Total  ...   •  . .  •    98  000 

1888 "/.'.'. ".".'///.     10',000.  act  of  August  11,  1888. 

List  of  appropriations  from  1874  to  1880,  '81. 1194. 
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€HO€TAl¥HATCHEE  BITER,  FLA.  AND  AliA.— Continued. 

Commerce. 

Amoant  of,  to  be  benefited  by  improvement,  '80, 1080. 
Increaae  of,  conseqaent  npon  improvement,  '81,  1195. 
En^neers. 
CHiEir  OF  £ngini»rs. 
Reporte,'80,  136,  140;  '81,  184;  '82,  180;  '83, 190;  '84,  108;  'SS,  206;  '86,  203; 
'87, 105. 
ExGiNEEBfl  m  Charok. 
Maj.  A.  N.  Damrell,  1873-^85.    Beports, '80, 1079, 1061 ;  '81, 1194;  '82, 1270;  '83, 

to8*    '84     1180.  w  w  f  r  '  J  r 

Capt/R.  L.  Hoxie,  1885-^—.    Reports, '85,  1311;  '86, 1176;  'S?,  1271. 
Aasistaitt 
H.  Haines.    Report,  '80,  1081. 
Operations. 
1879-'80.  20  miles  of  river  between  Qeneva  and  month  cleaned  of* snags  and  obstrac- 

tions;  cat-off  opened;  Buzzard  Bar  Cat-off  cleaned  ont;  portion  of  wreck  of 

steamer  Besteu  removed,  '80,  1079. 
1880-'81.  14,256  snass,  stamps,  and  trees  removed ;  252  cubic  yards  sand  excavated, 

'81,  1195. 
1881-^82.  10,169  snags,  stamps,  etc.,  removed ;  330  yards  of  bank  protected  by  brush, 

'82, 1272. 
1882-^83.  34  miles  wholly  and  161  miles  partially  improved  by  removal  'of  15,074 

snags  and  trees,  protection  of  4,940  linear  yards  of  bank,  and  closure  of  6  cut- 
offs, '83,  990. 
1883~'84.  29,819  snags,  stumps,  and  trees  removed ;  990  linear  feet  bank  protected, 

'84,  1181. 
1884-'85.  Operations  of  snag-boat  '85,  1311. 
1885-'86.  8,787  snags,  logs,  and  trees  removed,  clearing  32  miles  of  river,  '86,  1176. 

Improvement  competed  from  mouth  of  river  to  a  distance  of  27  miles  above 

Geneva,  '86, 1176. 
1886-'87.  Operations  of  snag-boat ;  removal  of  rock  and  bowlders,  '87, 1272. 
Plijslcal  Ctaaracteristlcs. 

Description  of  river  obstructions,  '80,  1081. 
Projects. 
By  Col.  Simpson,  1872,  for  improvemeat  of  Choctawhatchee  River  fh)m  its  month 

to  Geneva,  a  distance  of  212  miles,  by  removal  of  snags,  sunken  logs,  etc. 

Estimated  cost,  $44,332,  '74,  896;  '81, 1194. 
By  Mig.  Damrell,  1880,  for  improvement  of  Choctawhatchee  River  from  Geneva  to 

Kewton,  a  distance  of  40  miles,  1>y  removal  of  obstructions  and  construction  of 

3  locks  and  dams.    Estimated  cost,  $78,500,  '8Q,  1081,  making  an  aggregate  of 

$122,832  for  the  improvement  of  the  river  from  its  mouth  to  l^wton,  '86,  1177; 

•87,  1272. 
Surveys. 
Examination  from  Geneva  to  Newton  ordered  by  act  of  March  3, 1879.    Made  under 

the  direction  of  Capt.  Damrell,  1880.    Recommendation  to  defer  improvement. 

'80, 1081. 


€lIOPTAIIK  BITER,  ItlD.— Impbotimxnt  ow. 

(Continued  from  Vol.  I,  p.  141.) 
ApproFrtations. 

1880 $5,000, '80,  636. 

1881 5, 000, '81,  874. 

1882 p 5, 000, '82,  852. 

1884 5,000, '84,  902. 

1886 10.000, '86,  869. 

Total 30,000 

1888 7,500,  act  of  August  11^  188& 

Statement  of  appropriations,  '87,  841. 
Contracts. 

1880.  D.  Constantine,  for  dredging,  at  23  cents  per  cubic  yard,  '81,  875. 

1881.  D.  Constantine,  for  dredging,  at  27^  cents  per  cubic  yard,  '81,  876. 

1882.  D.  Constantine,  for  dredging,  at  27 j  cents  per  cubic  jard,  '83,  677. 
1884.  Morris  A,  Cnmings,  for  dredging,  at  21  cents  jter  cubic  yard,  '85,  887. 
1886.  T.  P.  Morgan,  for  dredging,  at  16  cents  per  cubic  yard,  '87,  840. 


ISe  INDEX  OP 

dMOPTABTK  RfTKR,  HD.-Continiied. 

Chixv  or  Ekginsbrs. 
Reports,  'BO,  102;  '81, 135;  '82.  131;  '83,  136;  '84,  144;  '85,  134;  *86b  131;  '87, 

Lieat.  Col.  W.  P.  CrsighiU,  187&-'85.    Reports,  *80,  634 ;  '81.  874 ;  '82,  651 ;  '83, 

676;  '84,  961. 
W.  F.  Smith,  U.  8.  Agent,  1885-'—.    Reports,  '85,  886 ;  '86,  868;  '87,  840, 

AsaUTAMT. 

6.  W.  Parsons.    Report,  '81,  876. 
Operati#Bfi. 

1881-'d2.  32,071  cubic  yards  material  dredged,  '82,  852. 

1882-'83.  450  feet  of  channel,  22  feet  wide  and  6  feet  deep,  dredged,  '83,  677 ;  1,250 
feet  of  channel,  22  feet  wide,  with  a  depth  of  5  feet  at  mean  low  water,  dredged 
throagh  shoal  below  Cose's,  '84,  901. 
1883-'84.  No  operations  for  lack  of  funds,  '84,  902. 
1884-'85.  Additional  width  of  25  feet  given  to  the  22-foot  out  throughout  its  length, 

'85.  135. 
1885-'86.  No  operations  for  lack  of  funds. 
1886-'87.  1,671  cubic  yards  dredged  from  channel,  '87,  841. 
Physical  Ciiaractertsties. 

Riyer  dimensions  and  bridge-crossings,  '80,  634,635. 
Pr«|ecto* 
By  Lieut.  Col.  Craighill,  1880,  for  the  formation  of  a  dredged  channel  75  feet  wide 
and  8  feet  deep  at  mean  low  water  between  Denton  and  Gainsborough.    Esti- 
mated coat,  $79,000,  '80,  636;  '87,  94. 
SnrFeys. 
Oxdeved  by  act  of  March  3, 1879,  '80, 102.    Made  between  Denton  and  Greensbozough, 
1880,  under  the  direction  of  MsJ.  Craighill,  '80,  634. 


GHRMTIAltfA  BITBB,  DEL.    (See  Wilminoton  Habbob,  Dxl.) 
(Continued  from  Vol.  I,  p.  594.) 


GinrCIIf  NATI,  OHIO-ICE-HABBOB. 

.    (Continued  from  Vol.  I,  p.  141.) 

ApFropnations. 

1878-'79 150,000 

1882 16,000,  '82,1934. 

1884 17,000,  '84,263. 

1886 11,250, '86, 1550. 

Totol 94,950 

Enyineers. 

ChUBF  of   ENGIinEBRS. 

Reports,  '80,  194;  '81,262;  '82,256;  '83,265;  '84,263;  '85,284;  '86,275;  '87, 
241. 
ExaiKBEB  IN  Chabge. 
Lieut.  Col.  W.  £.  Merrill,  1878^—.    Reports,  '80,  1788;  '81,  1948;  '82, 1934 ;  '83, 
1557;  '84, 1703 ;  '85, 1825 ;  '86, 1549 ;  '87, 1822. 
Operations. 
1879-'80.  Dike  on  Ohio  side  extended  to  friU  length  of  2,135  linear  feet;  Kentueky 

dike  located  and  work  commenced,  '80, 178d. 
188a-'Sl.  Ohio  dike  finished  and  Kentucky  dike  partiaUy  completed,  '81, 1H9« 
1881-'84.  No  operations. 

1884-'85.  450  linear  feet  of  dike  bntlt,  '85, 284. 

188&-'86.  2,050  linear  feet  of  dike  built,  completing  second  dike,  '86. 1549. 
1886-^87,  Construction  of  the  ftird  dike  i»t  Four-MUe  B»r,  '87,839. 


HIYEBS  AND  HABBOBS.  18S 

cnvcmiirATi,  onie-oontiniMd. 

Projects* 

By  Maj.  Merrill,  1878,,for  protection  from  ice  floes  by  oonstraotioii  of  dikes  ftt  Foot 

Mile  Bar.    EBtimated  cost,  %IS  per  linear  foot,  '79, 1364. 
By  Ma).  Merrill,  1881,  for  a  third  dike  at  Four  Mile  Bar  2,200  feet  in  length.    Efti- 

mated  coflt,|33,000,  '81, 1949. 


CliARIOIir  RITEli,  PA.-filTBTMT  W. 

Commerce. 

Lumber  statistics,  '82, 1938, 1944. 
Enylneeri. 
Chibp  of  Ekgineerb. 

Reporto,'81,26J;  '82.257. 
.  Emginbkr  in  Charge. 

MaJ.  W.  E.  Merrill.    Beport, '82, 1938. 

AjBSISTANT. 

J.WorriUl.    Beport, '82, 1939. 
Ptayalcal  €liaracteristtcs« 

Description  of  riyer,  '82, 1938, 1939, 1943. 
Plans. 
Maj.  Merrill  considered  in  1881  that  nntil  the  Allegheny  Biver  had  been  radically 
improved  there  was  but  small  need  of  improvement  of  its  tributaries  except 
to  Keep  open  navigation  by  the  removal  of  rocks  and  similar  obstmctiops, 
which  could  be  done  on  Clarion  Biver  at  an  estimated  cost  of  $40,000,  '^, 
1988, 1941. 
Sarweys. 
Ordered  by  act  of  March  3,  1881.    Made  under  direction  of  Uai.  Merrill,  1881,  '82, 
1938. 


CliABK'S  €BEEIL,  S.  C— Survbt  or. 

[t2»&00  appropriated  by  act  of  August  11,  1888.] 
Eng^iiieers. 
CifiEF  or  Engineers. 

Beport,  '87, 139. 
Engineer  in  Charge. 
Capt.  W.  H.  Bixby,  1887-^-..    Beport,  '87, 1109, 1110. 
Physical  €taaracteristics. 

Description, '87, 1109. 
Plans. 
By  Capt.  Bixby,  1887,  for  improvement  of  the  creek  by  removal  of  fallen  and  leaning 
trees,  at  a  cost  of  |7,500,  '87, 1111. 
SnrFcys. 
Ordered  by  act  of  August  5,  1886.    Made,  1887,  under  direction  of  Capt.  Bixby,  '87, 
1610. 


€IiEAB  liABLE,  €AIi.— ExAiaNATlOK  w. 


Bn^laeers. 

Chobf  or  Engineers. 

Beport, '84, 334. 
Engineer  in  Charge. 

Lieat.  CoL  G.  H.  Mendell.    Beport,  '84, 2210. 

.A^fllST'ANT' 

Lieut. C.F. Palf^y.    Beport,  '84, 2210. 
Physical  Characteristics. 

DeaoriptloQ  of  Claw  Lake,  '84,  2211. 
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CLEAR  liAKEy  €AL.--€ontiDaed. 

Plans. 

In  18d2  Col.  Mendell  oonsidered  that  the  reqairemeiits  of  commerce  did  not  m»ke 
the  improvement  a  pablic  necessity,  '84,  2210. 
Snrveys. 

Examination  ordered  by  act  of  Augnst  2,  18ti2.    Made  onder  direction  of  CoL  Men- 
dell, 84,2210. 


CLEARWATER  HARBOR9  FLA.— Survbt  ov. 

Commerce. 

Commercial  statintios,  '85, 1325, 1328. 

Chief  of  Engineers. 

Reports, '85. 207;  '87,1G2. 
Engineers  in  Charge. 

Capt.  R.  L.  Uozie.    Report,  '85, 1323, 1324. 

Capt.  W.  M.  Black.    Report,  '87, 1259. 

ABfllSTANTS. 

H.Uaines.    Report, '85, 1324. 

J.  L.  Meigs.    Report, '85, 1326. 

Pliysical  Characteristics. 

Locality  described,  '85, 1326. 
Plans. 

By  Capt.  Hoxle,  1885,  for  the  formation  of  a  dredged  channel  5)  feet  deep  at  low 
water  through  Sand  Key  Bar  and  Dunedin  and  Clearwater  channels.  £sti> 
mated  cost,  $11,553,  '85, 1:^25, 1328. 

In  1887  Capt.  Black  did  not  consider  the  locality  worthy  of  improvement,  '87, 1260. 
Surveys. 

Examination  ordered  by  acts  of  Joly  5,  1884,  and  Angnst  5,  1886.  Hade  nnder  the 
direction  of  Capt.  Hoxie  in  1885,  '85, 1323 ;  and  Capt.  Black  in  1887,  '87,  1259. 


CLEARWATER  HARBOR  TO  CEDAR  KEYS,  FLA.  — Channxl 

BETWEEN. 

(See  Cedar  Keys  and  Clearwater  Harbor,  Fla.) 


CLEARW^ATER  RIVER,  IDAHO-Improybioent  ov. 

(Continued  from  YoL  I,  p.  142.) 
Appropriations. 

1879 $6,000 

1880 5, 000,  '80,2330. 

1882 5,000, '82,2678. 

Statement  of  appropriations,  '87, 2524. 
Commerce. 

Benefit  of  improvement  to  timber  interest,  '80, 2329. 
Contracts. 

1880.  S.  R.  Smith,  for  rock  removal,  at  $38  per  cubic  yard,  '80,2330. 

1881.  Holmes  &  Chalmers,  for  rock  and  stone  removal,  at  $31  and  $4,  TespectlTely, 
per  cubic  yard,  '83,  2062. 

Engrineers. 
Chief  of  Engineers. 
Reports,  '80,  240  j  '81,329;  '82,322;  '83,335;  '84,341;  '85,371;  '86,360;  '87, 
332. 
Engineers  in  Charge. 
Maj.  G.  L.  Gillespie,  1879-'81.    Reports,  '80, 2328 ;  '81, 2587. 
Capt.  C.  F.  Powell,  1881-'85.     Reports,  '82,  2678 ;  '83, 2061 ;  '84, 2279. 
Maj.  W.  A.  Jones,  1885-'—.    Reports,  '85, 2439 ;  '86, 1952 ;  ^87, 2523. 


RITEBS  AND   HABBORS.  *  135 

€I.EARWATI:B  BIVEB,  IDAHO— Continned. 

En^lneers-^ontinaed. 

P.  O.  Eastwiok.    Beport,  '84,  2281. 
Operattons. 

1879-^80.  ChaDDol  60  feet  wide  and  4i  feet  deep  at  low  water  excavated  by  blast- 
ing thioogh  Beuben'e  Rapids,  '80, 23S8, 2%». 

1880-'til.  97.5  cable  yards  solid  rock  and  250  cable  yards  oobblenBtone  removed,  '81, 
2588.  — >     -> 

l''81-^83.  No  operations  for  lack  of  funds. 
1883-^84.  154  onbio  yards  rock  excavated,  '84, 2279. 
1884-'87.  No  operations  for  lack  of  fands,  '85, 2439 ;  '86, 1952 ;  '87, 2523. 
Plans, 
By  Capt.  Powell,  1884,  for  rock  removal  and  wing-dam  construct  ion  from  mouth 
of  river  to  Clearwater  Forks,  40  mUes.    Estimated  cost,  $87,000,  '84, 2280. 
Projects* 
By  Msj.  Wilson,  1878,  for  removal  of  rock  and  bowlders  from  Lewiston  to  mouth  of 
North  Fork,  forming  a  channel  00  to  75  feet  wide  with  a  depth  of  4  to  5  feet  at 
low  water.    Estimated  cost,  $34,424,  '79, 1816,  1823 ;  '80,  240 ;  >87,  2523. 
Sarreys. 
At  Beuben's  Island  Bapids  and  Kent's  Chute,  1883,  '83,2061. 
Maps. 
'80,2328;  '81,2588. 


€Ii£TEIiAlf Dy  OHIO— Examination  of  old  bitbr  bsd  at. 

Enylneers. 

Chief  of  Engincbbs. 

Beports,  '84,  318;  ^85,  344,  2249. 
Engineers  in  Charge. 
MaJ.  J.  M.  Wilson.    Beport,  '84,  2110. 
Mai.  L.  C.  Overman.    Beport,  '85,  2249. 
PhTSieal  €taaracteristt€S« 

Old  river  bed  described,  '84,  2110;  '85,  2250. 
Plans. 
In  1882  Maj.  Wilson  considered  that  the  old  river  bed  was  worthy  of  improvementi 

but  that  the  work  was  not  a  public  necessity  at  that  time,  '84,  2111. 
In  1885  Mig.  Overman  considered  tbe  work  was  worthy  of  improvement,  '85,  2151. 
The  Chief  of  Engineers  considered  that  the  desired  improvement  would  be  more  of 
a  local  convenience  than  a  public  necessity,  and  therefore  questionable  whether 
it  should  be  made  at  the  expense  of  the  United  States,  '85,  2249. 
Surveys. 
Examinations  ordered  by  act  of  August  2, 1882,  and  July  5, 1884.    Made  under  the 
directions  of  Mn^s.  Wilson  and  Overman,  '84,  2110;  '85,  2249. 


CI^ETEIiAND  HABBOB,  OHIO—Improvsmbnt  of. 

(Continued  from  Vol.  I,  p.  142.) 
Approprtattons. 

1825-79 $654,881.61 

1880 125, 000.00, '80,  2144. 

1881 200, 000. 00, '81,  2314. 

1882 175, 000. 00, '82,  2401. 

1884 100, 000. 00, '84,  2103. 

1886 93, 750. 00, '86^  186a 

Total 1,348,631.61 

1888 100,000.00,  act  of  August  11,1888. 

Coatraets. 

1879.  O.  Sherwood  and  J.  Geissendorfer,  for  breakwater  construction,  '80,  2145. 
G.  Worthington  &  Co.,  for  iron,  '80,  2145. 

1880.  P.  Smith,  for  dredging,  at  30  cents  per  cubic  yard,  '80,  2146.    J.  Barrett,  for 
iron,  '81,  2314.    J.  C.  Williams,  for  breakwater  construction,  '81,  2315. 


«18S  INDEX  OF 

CUETEI^AHD  HAJBBeB,  OHIO-CoiitiiiiMa. 

C#ntract0— Oontiniied. 

1881.  J.  Staugt  for  pile  prutective  works,  '81,  8315.  C.  G.  Habbellj  for  iron,  '81, 
2316.  Sherwoo4l,  Strieberger  &  Getasendorfer,  material  and  workmaoBhip,  *81, 
2.317. 

1882.  W.  H.  MeCnrdy,  for  iron,  '83,  1909.  L.  P.  &  J.  A.  Smith,  for  materiala  and 
labor,  '33,  1910.  W.  P.  Stanton,  for  drift-bolts  and  boat-npikee,  at  1t^  ceut8 
and  Siifij  oents  per  poand,  respeetively,  '83,  1910. 

1884.  J.  Stang,  for  repair  of  lake-arm  of  breakwater,  '85,  2232. 

1885.  L.  P.  &  J.  A.  Smith,  for  filling  stone,  at  $5.50  i>er  cord,  '86,  1868. 

1886.  L.  P.  Sl  J.  A.  Smith,  tor  fonndation  stone  for  breakwater,  '87,  2318.  2322. 

1887.  L.  P.  A  J.  A.  8mi4ih,  for  breakwater  constmction,  '87,  2318,  2m  B.  8. 
HortoQ,  for  construction  of  breakwater  parapet,  '87,  2319,  2322. 

Chikf  op  Enginekhs. 
Roports,  '80,  226:  '81,  309;  '82,  304;  '83,  312;  '84,  315;  '85,  340,  2832,  2833; 
'86.344;  '87,300. 

Board  of  Enginrkrs. 
Constitated  by  8.  O.  No.  98,  1884,  Corps  of  Englneen  (Lleat.  Cols.  MoFarland 
and  Wilson  and  MaJ.  Overman),  '85,  2234. 

Engineers  in  Charge. 
MaJ.  J.  M.  Wilson.  187d-'83.    Reports,  '80,  2135:  '81,  2310;  '82,  2396. 
Maj.  L.  C.  Overman,  1883~'<-.    Reports,  '83,  1905;  '84^  2097;  *85^  8227;  '86i 
1863;  '87,2317. 
Operations* 

History  of  the  work  from  18*25  to  date,  '80,  2135. 

1879-'80.  800  linear  feet  crib-work  sank,  1,054  linear  feet  Bnperstmctare  bnilt,  206 
cubic  yards  stone  placed  in  pile  portion  of  breakwater,  550  linear  feet  founda- 
tion completed  upon  new  breakwater,  '80,  2142:  737  linear  feet  west  pier 
superstructure  rebuilt,  80  linear  feet  east  pier  repaired,  12,802  cubic  yards  ma- 
terial dredged  at  mouth  of  Cuyahoga  River,  '80,  2143. 

1880-'81.  Method  of  breakwater  construction :  700  linear  feet  orib-work  sunk  and 
700  linear  feet  of  superstructure  built,  '81,  2312. 

1881-82.  620  linear  feet  pile  protection  bnilt,  repairs  to  541  linear  feet  of  jsast  pier 
and  500  linear  feet  of  west  pier,  700  linear  feet  superstructure  filled  wiih  stone, 
350  linear  feet  ri propped  with  heavy  stone,  1,800  linear  feet  foundation  com- 
pleted, 1,100  linear  feet  crib- work,  '82,  2399,  2400.  Abstract  of  materials  used 
in  constmction  of  1,004  linear  feet  of  breakwater,  '82,  2403. 

1882-^83.  Bepairs  to  U.  S.  boat-house,  4,000  cubic  yards  material  dredged  between 
piers,  minor  repairs  to  new  breakwater,  950  linear  feet  foundation  bnilt,  1,600 
linear  feet  crib- work  sunk,  1, 350  linear  feet  superstrncture  completed,  '83, 1906, 
1907,  1908. 

1883^84.  21,122  cubic  yards  materi  al  dredged  from  between  piers,  repairs  to  break- 
water injured  by  collision,  repairs  to  settled  part  of  breakwater,  505  linear  feet 
foundation  built,  950  linear  feet  crib-work  placed,  1,900  linear  feet  of  break- 
water riprapped,  1,912  linear  feet  superstructure  bnilt,  '84,  2098,  2099,  2100, 
2101.    Project  of  1875  completed,  '85,  2-228. 

1884-'85.  16:$  linear  feet  dec  king  of  east  pier  renewed,  80  feet  of  decking  of  west 
pier  renewed.  Repairs  to  east  pi  er  cribs,  repairs  to  u .  8.  Engineers'  boat-honse, 
repairs  to  breakwater,  Junction  of  crib  top,  and  lower  course  of  superstructure 
closed  by  boiler-iron  plating,  '85,  2228,  2229. 

1835-*86.  988  cords  stone  placed  in  lake-arm  superstructure,  '86,  1964.  150  cross- 
ties  spliced  and  replaced,  2,120  tons  stone  placed  in  breakwater,  '86,  1865. 

1886-'87.  Progress  on  formation  of  foundation  of  breakwater,  repairs  to  piers  and 
breakwater,  '87,  2318. 
Projects. 

History  of  projects  previous  to  1875,  '80,  2135 ;  '87,  2317. 

By  Board  of  Engineers,  1875,  improvement  of  Cleveland  Harbor  by  construction 
of  breakwater  on  west  side  of  mouth  of  Cuyahoga  River.  Estimated  oost, 
$1,800,000,  '80.  2141,  2143;  '85,  2228.  Modification  by  Chief  of  Eogineen,  '75, 
i,  303;  '80,  2141.  Completed  in  ISat,  at  a  co.n  of  $800,000,  '85,  2228.  Modi- 
fied in  18S4  by  Board  of  Engineers  by  an  additional  breakwater  to  the  east- 
ward of  the  entrance,  also  providing  the  west  breakwater  with  a  parapet. 
Estimated  cost,  $500,000,  '85,  2235;  '87,  2317,  2319. 
Snrveys. 

Of  channel  between  piers,  1881,  '81,  2311. 

Examination,  1885,  of  condition  of  superstructure  of  breakwater,  '86^  1864. 

Maps. 
'81,2310;  '82,2400. 


SIVEK8  AND  HABBOB8.  18T 

ClilNCni  BITStt,  TSHIV.  AW^  WA^fMnoYwaaxn  of. 

(Contiiined  from  YoL  I,  p.  145.) 

m» tiO,OOO,'8O,108O. 

1881 3,000,  -SI.  1864. 

1882 3,600.  -82,  1861. 

1884 5,000,  84,1651. 

1886 5, 000, '86, 1502. 

ToUl 26,000 

1888..., 5,000,  act  of  Aiigiislll,1886L 

Statement  of  ^proprUtiona,  '87, 17S7. 
Cnytneers. 
Chief  of  ENGiifKBBs. 
Report0.*8O,  187, 190;  '81,253,258;  '82,246;  "83;  254;  *84,255;  '88,279;  '86^ 
268; '87,233. 
Bnoinbkbs  in  Chaboe. 
Mu.  W.  R.  King,  1880-'86.    BepoTtB,'80^  1680;  "81, 1862^  1864;  '82, 1860;  '83, 

1495;  -84. 1651  :  ^85, 1766. 
Lieat.  CoL  J.  W.  Barlow,  1886-^—.    Beporta,  '86^  1521 ;  "87, 1755. 

AfiSISTAMT' 

E.  C.  Tollinger.    Beport, '81, 1865. 
Operations. 

All  work  done  by  hired  labor. 

1879^*80.  No  operationa. 

1880-^81.  549  cubic  yarda  rock  excavated,  140  cobic  yarda  rock  placed  in  wing-dama, 
and  248  snagu  and  trees  removed,  '81,  1863. 

1881-'82.  2,556  coMe  yarda  rock  removed,  1,686  cnblc  yarda  dam  bnUt,  and  586 
snags  removed,  '82, 1850. 

1882>'83.  1,816  cnbic  yards  rock  removed,  1,624  cnbic  yards  gravel  excavated,  1,526 
cable  yards  earth  embankment,  and  4,666  cubic  yards  of  riprap  dam  bnilt,  '83, 
1496. 

1883-'84.  95  cnbic  yards  rock  and  700  cnbic  yards  gravel  removed,  106  cable  yards 
stone  pnt  in  dams,  '84,  1651. 

1884-^^.  11,476  cubic  yards  rock,  sand,  and  gravel  excavated,  396  linear  feet  timber 
cribs  and  3,812  cnbic  yards  stone  dams  oonstrncted,  2^  trees  and  snags  re- 
moved, '85, 1767. 

1885^86.  No  operations  for  lack  of  funds,  '86,  1522. 

1886-^87.  No  operations,  '87, 1756. 
Plans, 

By  M^j.  King,  1881,  for  improvement  ftom  Nash's  Ford  to  Haynes,  by  eonstrnotion 
of  wing^ams  and  removal  of  obstructions.    Estimated  coat,  |24,510,  '81, 1867. 
Projects. 

By  M^j.  McFarland,  1876,  for  obtaining  high-water  channel  of  from  li  to  2  ftet 
from  month  to  Watkins  Ferry,  a  distance  of  145  miles,  by  eonstniotion  of  wing- 
dams  and  removal  of  obatmctions  for  230  miles.  Estimated  cost,  |86,400,  '76l 
737;  '80,1680. 

After  an  expenditure  of  |21,000,  the  estimate  was  increased  by  Mai.  King,  1885, 
to  950,000,  '85,  1767 ;  '87,  1755,  1757. 
8arveys. 

Ordered  by  act  of  June  14, 1880.  Made,  1881,  under  direction  of  M^.  King,  ^81, 
1864. 


Clillf  VON  HARBOR,  CON  If  •— Impboyiebisrt  of. 

Appropriations* 

1882 $3,000, '83,512. 

Commerce* 

Commerce  to  be  benefited  by  improvement,  '82,  631. 
Contracts* 

D.  V.  Howell,  for  riprap  dike  construction,  at  tl-41  per  ton,  '84,  644. 
Bnyineers* 

Chief  of  Ekoinieers. 
Beports,  '81,  97 ;  '82,  07 ;  '83,  88;  '84,  94;  '85,  83;  '86,  83 ;  '87,  46. 


188  nn>KX  op 

€I«IllT01f  HABBOB,  €01flir.-<:ionti]uied. 

EMi^eera— Oontinaed. 
Enginxsbs  IK  Chabob. 
Mid- J- W.  Barlow.  1881-'83.    Report, '82,  630. 

Lieat.  Col.  W.  McFarUnd,  18t»-m    Reports,  '83,  511 ;  '84,  643 ;  '85,  643. 
Lieut.  Col.  D.  C.  Houston,  1886-^—.    Reports,  '86^  634 ;  '87,  596. 

.AflfilSTAKT 

H.  N.  Baboook.    Report, '82,  630. 
Operations* 

1883^84.  375  feet  of  riprap  dike  bailt,  '84,  643. 
1884-'87.  No  operations,  '85,  644;  '86^  635;  '87,  596. 
Projects* 
By  M%|.  Barlow,  1889,  for  closine  the  breach  by  a  riprap  stone  dike,  and  if  the  de- 
sired depth  was  not  restored  by  the  increased  tidal  flow,  to  dredge  channels 
100  feet  wide  and  6  feet  deep  at  mean  low  water  through  the  two  shoals.    Es- 
timated cost  of  dike,  $3,000;  of  dike  and  dredging,  $10,000,  '82,  630;  '86, 634; 
'87,  596. 
Barveys* 
Ordered  by  act  of  March  3,  1881.    Hade,  1882,  under  direction  of  MiJ.  Barlow, 

^82,  630. 
Maps. 
'83»  511; '86^634. 


GlJUf TON  BIT£B,  ]III€B.— IifFBoyxiaarr  or* ' 
(Continued  from  VoL  I,  p.  145.) 

AFPr^Prtatioiis* 

l&iM 111,500 

1881 8.000,  '81, 5B54. 

1882 6.000,  '82,  2338. 

1886 6,000, '86,1842. 

Total 31,600 

1888 10,000,act  of  August  11,1888. 

Contracts. 

1881.  Dupuis.  Johnston  A  Co.,  for  dredging,  at  t5.40  per  hour,  '81,  8254. 

1882.  T.  M.  Hubbell,  for  dredging,  at  20  cents  per  cubic  yard,  '83,  1882.  Carkin, 
Stickney  A  Cram,  for  material  and  labor,  '83,  1882. 

Enylneers* 
Cmsr  OF  Enginiebbs. 
Reports,  '80,  221 ;  '81,  300;  '82,  294;  '83,  304;  '84,  307 ;  '85,  330,  332;  '86,  325; 
•87, 293. 
Ekginebrs  in  Chabob. 
Maj.  F.  Harwood,  1880-^83.    Reports,  '80,  2062;  '81,  2253 ;  '82,  2337. 
Lieut.  Col.  O.  M.  Foe,  1883-^—.    Reports,  '83,  1880;  '84,  2074;  '85,  2165, 2190, 
2192;  '86,1842;  '87,2265. 

A  flRlflT  AlffT 

B.  H.  Muehle.    Reports,  '80,  2063;  '85,  2193. 
Operations* 

1881-^82.  2,700  linear  feet  of  channel  60  feet  wide  and  8  feet  deep  dredged,  38  piles 
driven,  and  600  feet  of  mattress  placed  in  bank  protection,  '82,  2337. 

1882-^83.  800  linear  feet  brush  mattress  sunk;  23  pile-clusters  driven;  pile-crib  con- 
structed at  terminus  of  line  of  piles;  3,275  brush  bundles  and  23  cords  stone 
placed  in  pile-crib;  6,123  cubic  yards  sand  dredged,  '83,  1880,  1881. 

1883-'86.  Ko  operations  for  lack  of  funds. 

1886-'87.  Appropriation  held  until  authority  to  purchase  the  necessary  right  of  way 
is  granted,  '87,  2266. 
Projects* 

By  M%|.  Poe,  1870,  for  dredging  channel  of  entrance  100  feet  wide,  2,700  feet  long, 
and  8  feet  deep.    Estimated  cost,  t5,000,  '71, 180 ;  '81,  300. 

By  Mi^.  Harwood,  1880,  for  improvement  below  Mount  Clements  by  excavation  of 
channel  100  feet  wide  bv  8  feet  deep  and  construction  of  pile  revetments. 
Estimated  cost,  |25,000,  '80,  2063. 


RTVEBS  AIXD  HABB0B8.  189 

ClillirTOIir  BITEB,  nUCH^-Coniinaed. 

Projects— Continued. 
By  Lient.  Col.  O.  M.  Poe,  1885,  for  improvement  of  entrance  by  dredsing  3,400  feet 
of  ohannel  100  feet  wide  and  10  feet  deep,  and  constrnction  of  3,280  linear  feet 
of  pile  revetment,  and  repairs  to  pile-orib.    Estimated  cost,  |32,926,  '85,  2103, 
21%  f   86,  325* 
Surveys. 
Beenrvey,  1880,  ordered  by  aot  of  March  3, 1879.    Made  nnder  direction  of  Mai. 

Uarwood.  '80,  2002. 
Sorvey,  1885,  ordered  by  act  of  Jaly  5, 1864.    Made  nnder  direction  of  Lient.  Col. 

Poe, '85,332. 
Maps. 
'82,2338. 


€IiUBFOOT  BIT£B,  BT.  €•    (See  Nxw  Bbsnb  to  Bxaufobt,  N.  C,  inland 

UNB  or  NAYIQATION.) 


€OAIi  BITCBf  ^W.  VA«— EzAXiNATlON  OV. 

Ensineers. 

Chiet  or  Enoinkbiis. 

Report,  '87,  253. 
EXOINBBR  IN  CHABOB. 

Lient.  Col.  W.  P.  CraighiU.    Report,  '87, 1929. 

A  HHI WTATTT 

W.  C.  Reynolds.    Report,  '87, 1929. 
Physical  Characteristics* 

Description  of  river,  '87, 1929. 
Plans. 
Lient.  Col.  CraiffhiU,  1887,  did  not  recommend  the  improyement  on  account  of  its 
cost  and  dimcnlty  of  maintenance,  '87, 1932. 
SorFc^s* 
Examination  ordered  by  act  of  October  4,  1886.    Made,  1887,  nnder  direction  of 
Lient.  CoL  Craighlll,  '87, 1929. 


€OAlf  JOK  BAT,  If.  C— Impboybmbnt  of. 
(See  Cqbbitucx  Sound,  N.  C.^Impboybicxnt  or.) 


COAlf  JOK  BAT,  NORTH  BITER  BAR,  AND  €UBRITU€K 
SOUND,  N.  €•  (See  Cubbitugk  Sound,  Coanjok  Bat,  and  Nobth  Bivbb 
Bab,  N.  C.) 


LMro|»riatl#ns* 


COCHBCO  RITBR,  N.  H.— Impboybment  ov. 
(Continued  ftom  Vol.  I,  p.  146.) 


$95,000 

1882 28,000, '82,428. 

1884 28,000, '84,473. 

1886 10,000, '86^  55L 

Total 161,000 

1868..^  ..^ 9, 000,  act  of  August  11, 1888i 


140  Dn>£X  OF 

C30CHEC0  RITBR,  If.  H.-Coaliiiiiea. 

Commerce. 

Jii0tifie*Uoa  of  impTOTement,  '83,  4S9;  '86^  550. 
Contracts. 

1863.  Hamilton  &  Sftvyer,  for  exoaTation  of  oat*off  channel  throngh  Alley's  PoinL 

'83,428. 
1884.  T.  Symonds,  for  rock  removal  and  dredging,  '85,  475,  476. 
1886.  T.  Symonda,  for  rock  removal,  at  |0.50  and  $4.60  por  onbie  yard,  '87,  466^ 
467. 
Eafflneers. 
Chisv  or  Enoinrbbs. 

Reports,  '83,  65;  '84,  72;  '85,  59;  '86,  59;  '87,  20. 
Enoinbers  119  Charob. 
Col.  C.  £.  Blant,  1883-'d6.    Reports,  '83,  426;    84,  471 ;  '85,  474. 
M^j.  J.  A.  Smith,  188&-'—.    Reporto,  '86,  548;  '87,  466. 
Operations. 
188i^'83.  1:2,260  enbie  yaids  removed  from  ont-off  through  Alley's  Ptoini,  "M,  488. 
1883-^84.  10,600  cubic  yards  of  gravel  and  135  tons  of  bowlders  removed  from  cut- 
off at  Alley's  Point,  completing  the  proposed  work  thereat,  '84,  471. 
1884-'85.  3,408  cubic  yards  of  rock  ana  hard-pau  removed  from  channel  above 

Clements'  Wharf,  '85,  475. 
1885-^.  829  cubic  yards  rock  removed  from  channel,  '86^  549. 
1886-'87.  No  operations  for  lack  of  funds,  '87,  466. 
Projects. 
In  1836-'37  $10,000  was  appropriated  for  the  improvement  of  the  Cocheoo  hianoh  of 

the  Pieoataqua  River. 
The  project  of  1870  proposed  the  formation,  by  rock  removal  and  dredffing,  or  a 
channel  40  feet  wide  and  4  feet  deep  at  mean  low  water  through  toe  IjO wer 
Narrows  and  up  to  the  packet  landing  in  Dover,  '71,  857  ;  '72,  OS ;  '76^  164. 
This  work  was  accomplished  in  1879,  under  aggregate  appropriations  of  $95,000, 
'79,261;  '83,427;  '86,549. 
In  1882  the  project  was  amended  so  as  to  provide  for  a  cut-off  channel  through 
Alley's  Point  and  widening  to  60  feet  and  deepening  to  5  feet  the  existing  chan- 
nels through  Trickey^s  and  Clements'  Point  shoal?.    Estimated  cost,  §28,000, 
'83,  427. 
This  work  having  been  accomplished  In  1683,  it  was  proposed  in  1884-^  to  widen  to 
50  feet  and  deepen  to  5  feet  all  parts  of  the  channel  with  less  dimensions  firom 
Clements'  Point  to  the  packet  landing,  at  an  estimated  cost  of  $47,000,  '84, 
471;  '85,475;  '87,466. 
Surveys. 
Maps. 
Of  Cooheoo  River  in  vicinity  of  Dover,  *8S,  474. 


COCKPIT  POINTf  TA.—ExAMiKATiOK  fob  zob-haxbob  at. 

En^neers. 

Chibv  or  Engikbers. 

Report,  '85.  153. 
Ekgihbbr  in  Chabob. 
8.  T.  Abort,  U.  S.  Agent.    Report,  '85,  999. 
Plans. 
In  1884  S.  T.  Abort  did  not  consider  that  the  requirements  for  an  ioe-harbor  were 
found  at  Cockpit  Point,  '85,  1000. 
Surveys. 
Examination  oideiel  by  act  of  July  5, 1884.    Made  under  direction  of  Mr.  Abert» 
'85,  999. 


CCBUB  D'AIiENC  I.AKC  AND  KlTfiB,  IDAHO— Ezaiokaxeov  or. 

Enirineers. 

Chief  of  Enginbers. 

Report,  '85,  372. 
Engineer  in  Chargb. 

Mi^J.  W.  A.  Jones.    Report, '85,  244SL 
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€<EVR  n^AURNE  I4AWLE  AHU  BITKB»  10AlI#-<^ontinued. 

Plans. 

In  1884  Mi^.  Jones  considered  that  Coenr  d'Alene  Lake  and  Riyer,  and  also  S«int 
Joseph's  Ri^er,  were  worthy  of  improvement,  and  recommended  $3, 000>  there- 
for, '85,  2443.  Improvement  not  recommended  by  the  Chief  of  Enginaem,  '85, 
372. 

Examination  ordered  by  act  of  July  5, 1884.  Made  under  direction  of  Kai,  Jones, 
'85,2442. 


Appropriations. 


COHANSET  GREEK,  If.  J.^Improyemknt  ov, 
(Continned  ih>m  Vol.  I,  p.  147.) 


873-'79 119,500 

1880 4,500,  *80,  592. 

1881 7,000,  »81,  790. 

1882 5,000, '82,  773. 

Total "36,000 

Contracts. 

1880.  J.  y.  Patten,  for  dredging,  at  25  cents  per  cnbio  yard,  '80,  592, 

1881.  J.  y.  Patten,  for  dredging,  at  32  cents  per  cubic  yard.  '81,  791. 
.1882.  F.  C.  Somers,  for  dredging,  at  57  cents  per  cnbic  yard,  '83,  629. 

Enirineers. 
Cfliiur  or  EnGnoBBiis. 
Reports,  '80,  95;  '81,  124,  129;  '82, 122,  lii6;  '83,  123;   '84,  132;  '85,  125;  '8^ 
122;  '87,  84. 
ENaiKEERS  IN  Charge. 
Col.  J.  N.  Macomb,  1878-'82.    Reports,  '80,  590;  '81.  789. 
Capt.  W.  Ludlow,  1882-'83.    Report,  '82,  773. 
Lieut.  Col.  G.  Weitzel,  1883^84.     Report,  '83,  629. 
Maj.  W.  H.  Hener,  1884-'85.    Report,  '84,  831. 

Lieut.  Col.  H.  M.  Robert,  18d&-'~.    Reports,  '85,  853;  '86^  847;  '87,  81S. 
Assistant. 
J.  J.  Lee.    Report,  '83,  629. 
Operations* 
1879-'80.  28,605  cnbic  yards  material  dredged,  '80,  590. 
1880-'81.  10,788  cubic  yards  material  dredged,  '81,  789. 
1881-'87,  No  operations,  '87,  812. 
Physical  Characteristics. 

Obstacles  to  navigation,  '81,  672. 
Private  and  Corporate  Work* 
Delay  of  citjr  authorities  in  lowering  gas  and  water  pipes  at  Broad  Street  Bridge 
to  permit  continuation  of  dredging,  '81,  789. 
Projects. 
By  Lienl.  Col,  J,  D.  Kurtz,  1872,  for  dredging  channel  130  to%t  wide  and  4  Ibet  deep, 
from  lower  steam-boat  landing  to  Broad  Street  Bridge,  and  3  feet  deep  to  Nail- 
Works  Bridge.    Estimated  cost,  |30,000,  '73,  889. 
Modified,  1879,  by  Col.  Macomb,  to  make  the  channel  80  feet  wide  and  from  5  to  7 
feet  deep,  '79,  69,  415.    Estimate  increased  to  941,000,  '80,  591. 
Sarveys. 
Ordered  by  act  of  March  3, 1881.    Made,  1881,  under  the  direction  of  CoL  Maomnb, 


COIiD  flPBinrOS  bat,  N*  T*    (See  Lloyd's  Harbos,  H.  T.) 


COI^DITATEB  BITEB,  niSS.-  IxPBOTXMKliT  09* 

(Continued  from  Vol.  I,  p.  148.) 
Appropriations. 

1879 *7,000 

189Q » 4,000, '80, 1391, 
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COLDWAVBB  RITfiB,  ISISfl.-^iiiiiiaad. 


Cmsv  OF  ENonnoais. 

Beporta,*80, 166;  '81,  809;  '82,  206;  '83,  216;  '84.  226;  '85,  240. 
Emgiksbbs  nr  Chabob. 

Mfti.  W.  H.  H.  Benyaord,  1878-'83.    ReporU,  '80,  1321;  '81, 1413;  '82, 1661. 

MiO.  A.  H.  MiUer,  1663-'85.    Beports,  '83,  1149;  'aft,  1336. 

Capt.  E.  BergUnd,  188&-'— .    Beport,  '85,  1618. 
AMiSTAirra. 

J.  Barry.    Beport,  '80, 1321. 

J.  H.  Barney.    Beport, '80, 1322. 


Operations* 


lt^9-'80.  2,777  trees  out  and  girdled,  '80, 1321. 

1880-^1.  3,663  logB,  snags,  and  stnmps  removed  and  trees  oat  down, '81, 1413. 

1881-'86.  Mo  operations  irom  lack  of  fdnds;  farther  appropriations  not  reoom- 

mended. 
Projects* 
By  Capt.  Benyaord,  1879,  for  removal  of  obstrnotions  by  hired  labor,  and  ose  of  U. 

8.  flat-boat.    Estimated  cost,  t26,000,  '79, 116, 970,  966. 
Bnrvers. 
Examination  of  Coldwater  and  Tallahatohee  rivers.    Made,  1880,  onder  direction  of 

Maj.  Benyaard,'80,  1322. 


CeiiOIVIAIi    BEACH,   WESTmOREIiAIVD   GOVIVTT,   TA*— SvB- 

VBY  OF. 

Engineers. 

Chief  of  Enoikbkks. 

Beport, '85, 163. 
Enoinebb  nr  Chabob. 
8.  T.  Abort,  U.  8.  Agent. '  Beport, '85,  1001, 1002, 1004. 
Plijslcal  Gharaeterlsttes. 

Description  of  locality, '85, 1001,  1006. 
Plans. 
By  8.  T.  Abort,  1866,  for  the  formation  of  a  dredged  channel  300  feet  wide  and  16 
feet  deep  and  a  turning  basin  400  feet  sqaare.    Estimated  cost,  |20,800,  ^85, 
1003, 10(fe.    Not  recommended  by  the  Chief  of  Engineers,  '85,  163. 
Snrveys. 
Ordered  by  act  of  July  6,  1884.    Made  nnder  the  direction  of  8.  T.  Abort,  ^85, 1001, 
1002. 


€OIiORADO  BITBB,  €AIi.,  NET.,  ABTD  ARIZ.— Impbotbicbmt  of. 

(Continned  fiom  Vol.  I,  p.  149.) 

ApproFriations. 

I8B4 125, 000, '85,  2367. 

Eagrlneers. 

Chief  of  Enoinebbs. 

Beports, '85,  363;  '86,  366;  '87,  324. 
Engineer  in  Charge. 

Capt.  A.  H.  Payson,  1884-'87.    Beports, '85,  2365;  '86, 1929;  '87, 2449. 
Assistant. 
Lieut.  S.  W.  Boeesler.    Beport,  '85, 2367. 
Operations. 
1884''85.  1,074  tons  stone  removed  from  river-bed ;  614  linear  feet  of  cobble-dam 

built, '85,  2367. 
1885-'86.  2,688  linear  feet  of  cobble-dam  built;  top  of  Explorer's  Book  blasted  off; 

1.240  tons  rook  removed,  '86,  1931. 
1886-^87.  Property  and  supplies  sold  at  auction  and  proceeds  turned  into  Treasory, 
'87, 2449. 
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COLORADO  BIFEB,  CAL.,  MEF.,  AND  A BISE.— Continued. 

Projects. 

By  Capf.  Payson,  1879,  for  improvement  of  the  river  by  removal  of  obvtmelions, 
protection  of  banks,  and  constmction  of  the  obannel.    Estimated  cost,  |97,269, 
'79,  1780. 
In  1886  it  was  considered  that  any  noteworthv  improvement  wonld  be  at  an  enor- 
mous cost  and  not  required  by  commerce,  '86, 1932;  '87,  ?449. 
Sarveys. 
Maps. 
'85,2368. 


COLVniBIA  BIYBB  (VPPEB)    AND  SNAKE  BITEB,  OBEO. 

AND   WASH.— IMPBOVXMBNT  OF. 

(Continued  from  Vol.  I,  p.  156.) 

Appropriatloiuu 

1872^ $160,000 

1880 15,000, '80,2292. 

1881 15,000, '81,2562. 

1882 6,000, '82,2663. 

1884 20,000, '84,  2231. 

1886 10,000,  '86^  1950. 

Total 226,000 

1888 10,060,  act  of  August  11,  im. 

List  of  appropriations,  '8€»  1950. 
Commerce. 

navigation  on  Upper  ColuMbia,  '85,  2445,  2448. 
Contracts. 

1880.  G.  J.  Ainsworth,  for  rock  removal,  at  $18  per  cubic  yard,  '80,  2293.    J.  B. 
Montgomery,  for  rock  removal,  at  $17  and  $2Sy  per  cubic  yard,  '81,  2563. 

1883.  F.  T.  Dodge,  for  rock  removal  at  $12,  and  gravel  at  (2  per  cubic  yard  '83, 
2042. 

1884.  J.  Kelley  &,  Co.,  wing^am  construction,  '85,  2438. 

Holmes  St  Spencer,  rock  removal,  and  J.  R.  Smith,  rock  rusoval,  '83, 2438. 
Eiiffiiiecrs. 
Chief  of  Enoinskrs. 
Reports,  '80,  238;  '81,  236;  '82,  320;  '83,  333;  '84,  337;  '85,  370;  '86,  359,  360; 
•87,  332. 
Enginkeks  in  Chargs. 
MaJ.  G.  L.  Gillespie,  1878-'81.    Reports,  '80,  2289 ;  '81,  2558. 
Capt.  C.  F.  Powell,  188W84.    Reports,  '82,  2660;  '83,  2040;  '84,  2229. 
Maj.  W.  A.  Jones,  1884-^--.    Reports,  '85,  2437,  2445,  2452;  '86»  1949, 1953»  1976; 
'87,  2520. 
Assist ANTB. 
P.  C.  Eastwick.    Report, '84,  2232. 
Lieut.  T.  Symons.    Report,  '85,  2445. 
Lieut.  W.  Young.    Report,  '86,  1951. 
£.  T.  Voigt.    Report,  '86»  1955. 
OMrations. 
History  of  operations  previous  to  1880,  '80,  2294. 
1879-'80.  Removal  of  rock  from  Monumental,  Hoaly,  and  Umatilla  rapids,  "80, 

2290,2297. 
1880-'81.  Removal  of  rock  from  Monumental  and  Taxas  rapids,  '81,  2568,  2560. 
1881-'82.  Removal  of  rock  fh>m  Taxas,  Palouse,  and  False  Palouse  rapids,  '82, 2660. 
1882-'83.  No  operations,  '83,  2040. 
188:^'84.  Rock  removal  at  Five-Mile  Rapids,  '84,  2230. 
1884-'85.  Rock  removal  at  White's  Ferry,  Jim  Ford's  Island,  and  Fish-Hook  Rapids, 

'85,  2437. 
1885-'86.  645  cubic  yards  rock  and  gravel  removed  from  rapids,  '86,  1949. 
1886-'87.  Construction  of  drilling-scow  and  rock  removal  oy  hired  labor  at  Taxas 
and  Little  Goose  rapids;  construction  of  sheer-crib  on  Log  Cabin  Rapids; 
survey  of  rapids,  '87,  2521,  2522. 
Pli76ical  Cliaractcrlnics. 
Description  of  rivers,  '80,  2393:  '84,  2234. 
£levation  of  water  suriace  of  Upper  Columbia,  '86^  1958. 
Current  observatioiis  on  Upper  Columbia,  '86^  1959;  '87, 2521. 
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COLCIUBIA   KITER  (ITPPEB)  AND  SlfAKfi   BIVBK,  OREO. 

AND   WASH.— ContiDaed. 


By  Utii.  JoDM,  lHd5,  for  the  improvemeut  of  Priest  BapidB^oii  the  Columbia  Riv-er 
above  8nake,  by  the  removal  of  rock.    Estimated  cost,  $153,240,  'BS,  1965. 
Projects. 

Prevtoas  to  tbe  adoption  of  the  j^rajeot  of  1877  eiforU  were  diieeted  to  tbe  removal 
of  rocks  at  rapids  on  tbe  Upper  Colambia  below  the  month  of  Snake  Btw. 
'77,  1044  ;  '80,  2294. 

The  nrojeot  of  1877  proposed  the  removal  of  rock  at  rapids  so  as  to  give  ehannel 
aepths  of  5^  feet  on  the  Columbia  and  4^  feet  on  the  Snake  River  between 
Celilo  on  the  former  and  Lewiston  on  the  latter,  a  distance  of  260  miles.    Esti- 
mated cost,  $132,000,  '77,  1045;  '82,  2040;  '86,  359;  '87,  2520. 
S«r¥eys. 

Of  Snake  River  below  LewistoD,  '84,  2230,  2232. 

Of  Snake  River  above  Lewiston,  '82,  2716. 

Of  Columbia  River  above  month  of  Snake,  '85,  2445;  '86;  1963. 

Of  Monomental  Rapids,  '80,  2296. 

Of  Palonse  Rapids,  '81,  2562;  '82,  2662. 

Of  Taxas  Rapids,  '81,  2562. 

Of  False  Palonse  Rapids,  '82,  2662. 

Of  1st,  2d,  3d,  4tb,  5th,  6th,  and  7th  rapids,  * 

Cabinet  Rapids,  '86^  1966. 

Takima  Region,  '86^  1966.  | 


€OI«I7nBIA  RITEB,  OREO.— Improtxhknt  of  nB  CAflOi]»t. 

(Continned  fh>m  Vol.  I,  p.  152.) 

Ap|>r*prlfttioii8« 

1876-79 $340,000 

1H80 100,000, '80,  2301. 

1881 100. 000, '81,  2597. 

1882 265,000,  '82,  2667. 

1884 150, 000, '84,  2448. 

1886 187,500, '86^  1946. 

Total 1,142,500 

1888 300,000,  act  of  Angnst  11,  1886. 

Statement  of  appropriations,  '82,  2667 ;  '84,  2248 ;  '85,  2430;  'M,  1496. 
C*mHi«rce. 

Uncertainty  of  the  benefits  of  the  improvement,  '80,  2301. 
Advantages  of  the  improvement, '81,  2566;  '82,  2668;  '83,  2044. 
Draught  of  vessels  passing  the  Cascades,  '80,  2312. 
Character  of  present  navigation,  '81,  2577;  '82,  2673. 
Dimensions  or  vessels  on  river,  '81,' ^^580. 
Cost  of  transportation,  '86, 1492,  1494. 
Contracts. 
1880.  Ball  &  Piatt,  for  canal  constrnction,  '80, 2902.    Contract  abrogated,  '80, 2299. 
1882.  Chalmers  &  Holmes,  for  tbe  removal  of  sabmerged  rock,  |&,  and  exposed 

rock,  |3  per  cubic  yard,  '82,  2668.     Failure  of  contract  system,  '83^  2043. 
1886.  Portland  Construction  Company,  fbr  wharf  at  canal,  '87,  2480. 
Bm^meers. 
Chief  of  Engineers. 
Reports, '80,  239;  '81,  327,  2570;  '82,  321;  '83,  334;  '84,  337;  '85,  370;  '86^  358; 
'87,328. 
Board  of  Engineers. 
Convened  Angast,  1879,  to  consider  qnestious  to  be  submitted  by  engineer  officer 

in  charge,  '80,  2298,  2305.    Report,  '80,  2305. 
(Lieut.  Cols.  Stewart  and  Mendell  and  Ma].  Gillespie.)    Re-oonvened  November, 

1880.    Report, '81,  2572. 
(Lieut.  Cols.  Stewart,  Williamson,  and  Meodelly  Majs.  Weitaei,  Hooston,  and 
Oillespie.) 
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COI^UJnBIA  RIVER,  OREO.— Continued. 

En{Clneer»— Continued. 
Engineers  in  Charge'. 
Maj.  G.  L.  Gillespie,  1H78-'81.    Reports,  '80.  2*298,  2309,  231 1 ;  '81,  256a. 
Capt.  C.  F.  Powell,  1881--'84.     ReportH,  '82,  ^2()(>4 ;  '83,  2043 ;  *84,  2246. 
Maj.  W.  A.  Jones,  1884-'e6.    Reports,  '85,  24t>6;  '86,  1924. 
Capt.  C.  F.  Powell,  1886-^—.    Report,  '87,  2470. 

Lieut.  C.  F.  Powell.    Reports,  '80,  2302,  2310 ;  '86,  2.567. 
Lieut.  P.  M.  Price.    Reports,  '82,  *<i6(i9 ;  '83,  2047. 
Lieut.  W.  Young.     Reports,  '84,  2249 ;  '85,  24:i0 ;  '86,  1945 ;  '87,  2481. 
Operations. 

1879-^80.  By  contract  28,944  cubic  yards  oartb,  12,102  cubic  yards  of  loose  and  26,640 
cubic  yards  of  solid  rock  removed  from  canal  prism,  18(3,21)2  pounds  iron  pipe, 
and  1,398  culjio  yards  of  masonry  stone  dcUvt*red.  By  bired  lalmr,  35,080  cubic 
yards  material  excavated  and  273  cubic  yards  niasoniy  laid,  '80,  2300,  2305. 

1880-'81.  Progress  on  excavation  of  canal  prism  by  hired  labor,  '81,  27UiH, 

I8dl~'82.  Progress  on  canal  construction  by  hirt>d  labor,  '82,  2664,  2669;  4,527  cubio 
yards  bowlders  removed  from  area  adjacent  to  canal  by  contract,  and  8,348 
cubic  yards  by  hired  labor,  '82,  26r»r),  ^671.  Drilling  and  blasting  by  hired 
labor,  '82,  2660;  cost  of  rock  removal  by  surface  blasting,  '82,  2672. 

1882-'83.  Progress  on  canal  construction  by  liired  labor,  '83, 2U43, 2048.  Borings  to 
determine  site  of  lock,  '83,  2044.  Rock  removal  in  river  below  site  of  canal, 
'83, 2045,  2051.     Cost  of  rock  removal,  '83,  2051. 

1883-^84.  Progress  on  canal  constraotion,  '84,  2246,  2249.  Rock  removal  in  river, 
•84,  2,46,  2251.  Records  of  rock  removal,  '84,  2247,  2251,  2253.  Cost  of  rock 
removal,  '84,  22.52. 

1884-'85.  Progress  on  canal  constrnction,  '85,  242<),  2431.    Rock  removal  in  river, 
-  '85,  2434.     Cost  and  details  of  rock  removal,  '85,  2435. 

1885-^86.  Progrees  on  canal  construction,  '86,  194.5. 

1886-'87.  58,000  cubic  yards  of  root  removed  at  lock-site ;  stone-cutting,  quarrying, 
and  canal-paving  in  progress,  '87,  2482.     Cost  of  rock  removal,  '87,  2482. 
Physical  Characteristics. 

Current  velocities  at  Cascades,  '80,  2306. 

Movement  of  earth  of  rocky  slopes  abont  the  Cascades,  '80,  2313. 

High-water  stages,  '81,  2569  ;  '85,  2429. 

Rain-fall  records,  '83,  2048;  '84,2251;  '85,  2438;  '86,  1947;  '87,  2485. 

Drainage  areas  of  river,  '85,  2426. 

Fall  of  river  at  Cascades,  '85,  2428. 
Projects. 

The  project  of  1877  proposed  the  improvement  of  the  Cascades  by  a  canal  on  the 
Oregon  side  about  7,200  feet  long,  with  2  locks  300  feet  long,  50  feet  wide,  hav- 
ing a  low- water  depth  of  8  feet  over  the  miter-sills.  Estimated  cost,  (1,544,545, 
'77,1047;  '78,  1033. 

Li  1878  the  width  of  the  locks  was  increased  to  70  feet,  '78, 13:^6,  and  the  estimated 
cost  of  the  work  to  |1,753,867,  '78,  1337 ;  '80,  2301.  Dimensions  of  canal,  '79, 
1849. 

The  Board  of  Engineers  of  1879  recommended  the  ijnprovemont  of  tho  low-water 
navigation  through  tho  reefs  below  the  canal  before  the  commencement  of  the 
constrnction  of  the  lock  masonry,  '80,  2307,  2314;  '81,  2571. 

In  1880  the  project  was  modified  by  tho  Board  of  En*?ineerH  fo  provide  for  a  naviga- 
tion from  low  water  to  a  stage  20  feet  above ;  the  construction  of  a  single  lock 
near  the  foot  of  the  rapids  462  feet  long,  90  feet  wide,  and  with  a  lift  of  24  feet, 
the  gates  to  bo  70  feet  wide ;  canal  prism  about  3,0<K)  feet  long,  UO  feet  wide  at 
bottom,  and  8  feet  deep,  '81,  327,  2564,  2576. 

In  1882,  to  provide  for  modifications  of  project  and  improvement  of  channel  below 
canal,  a  revision  of  estimates  was  made,  '81,  321. 

AmouDt  appropriated  from  1876  to  1882 $80r>,  000. 00  )  ,02  wuij 

Amount  required  to  complete  project 1, 655, 397. 31  J       '         * 

Total 2.460,397.31, '83.2043. 

In  1885  it  was  proposed  to  make  the  widths  of  tho  gates  equal  to  width  of  lock,  '85, 

2429. 
Increased  width  of  90  feet  approved  by  Board  of  Engineers  in  1886,  '86, 1945. 
Total  amoQut  appropriated  to  1886,  |l,142,r>00,  '86, 1945. 
Affloant  required  to  complete  project,  $1,100,000,  '86,359. 
In  1887  a  revision  of  the  estimates  made  the  total  estimated  cost  of  the  work 

12,992,500,  '87,2477,2480. 

1443  EN ^10 
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€OI«iniIBIA  BIYBB,  OREO.-CoDtiiia«d. 
Barvcjrs. 

lH79-'dO,  of  CMOftdes,  '81,2G63. 
Haps. 

Of  CaaoAdes,  '83.9046;  '84,S846,2i52;  '85,8434. 

Of  geDend  rirer,  '85,^426. 


COLVnBIA  RIVEB  AT  THE  DAI.I.E8,  0B£0.-8imTST  OT. 

Gommeree. 

PreneDt  DftTigation  through  the  Dalles,  '82,  9695, 9606. 

ClIIKV  OF  KnOIKEERS. 

Reports,  '80,  243;  '81,  339. 
Engineer  in  Charge. 
Capt.  C.  W.  Powell.    Report,  '82,  9600. 
Pliysical  €liaracteri0tics« 

Description  of  the  Dalles,  '82,  9609,  9605. 
Gange-readiofcs,  '82,  9709. 
River  slope,  '82,  9603. 
Current  velocities,  '82,  9704. 
Plans. 
ByCapt.  Powell,  1889: 

(1)  To  carry  the  Celilo  level  by  a  canal  with  a  lock  at  upper  end  to  a  flight  of 
locks  near  Gauge  Station  No.  4,  '82,  9607. 

(2)  With  lift-locks,  as  in  (1),  to  dam  the  river,  making  the  overfall  into  Big  Eddy, 
'82,  9607. 

(3)  Open  river  improvement  for  all  stages  to  Celilo  Falls  and  lockage  at  the  falls, 
'82,  2G97. 

(4)  Open  river  improvement  for  lower  stages  to  Celilo  Falls;  lockage  from  low 
to  mean  high  water  at  falls;  open  passage  over  falls  for  higher  stages  and 
lockage  at  the  Dalies  Rapids,  '82,  2(i07. 

Estimates,  low- water  project  (I),  (2),  (3),  $7,674,405;  estimates,  high- water  project 

(1),  (2),  $2,842,848,  '82,  269tf,  2711. 
Sarveys. 
Ordered  by  act  of  March  3,  1879,  '80,  942.    Made,  1680,  under  direction  of  M^f. 

Gillespie  and  Capt.  Powell,  '82,  2690. 


COI^VRIBIA  BIFEB  (LOITEB),  OBEO.  (Willamette  and  €o- 
lambia  rivers  below  Portland,  except  ColnmMa  Biver  at  its 
moutii). 

(Continued  from  Vol.  I,  p.  587.) 
Appropriations. 

1866-^9 $315,365 

1880,  Lower  Willamette  and  Columbia  rivers 45, 000,  '80,  2258. 

1881,  Lower  Willamette  and  Colombia  rivers 45,000,  '81,  2538. 

1882,  Lower  Willamette  and  Columbia  rivers 100,000,  '82,  2652. 

1884,  Lower  Willamette  and  Colombia  rivers 100,000,  '84,  2920. 

1886,  Lower  Willamette  and  Columbia  rivers 75, 000,  '86^  1939. 

Total 680.365 

1888 100,000,  act  of  August  11, 

1888. 

1882,  gauging  Lower  Columbin  and  its  tributaries 500,  '83,  2076. 

1884,  gauging  Lower  Columbia  and  its  tributaries 1, 000,  '84,  2292. 

1886,  ganging  Lower  Columbia  and  its  tributaries ....        1, 000,  '86^  2010. 

1888,  gauging  Lower  Columbia  and  its  tributaries 2,500,  act  of  August  U, 

1888. 

List  of  appropriations  from  1866  to  1886,  '86,  1939. 
Commerce. 

List  of  vessels  navigating  the  river,  '80,  2273;  '83,  2009. 
Contracts. 

1879.  R.  Watson,  for  hire  of  steam-lne,  '80,  2*260.  Pocquit  &  Smith,  for  construc- 
tion of  pile-dike  near  Swan  Island,  '80,  2259.  Pacquit  d>  Smith,  for  oonstmo- 
tiou  of  pile-dam  across  Willamette  Slongb,  '80,  2259. 

1880.  HoUnes  &  Sweeney,  for  construction  of  pile-dike,  '81,  9538. 
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COIilJMBIA  RIVER  r LOWER),  OREO.— Opntlnaed. 

EuiTineers. 

Chief  of  Engineers. 
Reports,  »80,  ;«7;  '81,  324;  '82,  318;   '83,  331,  337;  '84,  334,  341;  '85,  364,  368; 
.'86^357,  365;  '87,331. 
Engineers  in  Charge. 

Msg.  G.  L.  Gillespie,  1878-'81.     Reporta,  '80,  2253;  '81,  2531. 

Capt.  C.  F.  Powell,  1881-'86.     Reports,  '82,  2643;  '83,  1997,  2076;  '84,  2215, 2290; 

»85,  2376,  2408. 
MaJ.  W.  A.  Jones,  1886-'—.     Reports,  '86,  19:W,  2010;  '87,  2507. 

E.  A.  Habersham.    Reports,  '80,  2260;  '81,  2541;  '83,  2005. 
Lieut.  P.  M.  Price.    Reports,  '81,  2558;  '82.  2653. 
J.  S.  Polhemns.    Report,  '84,  2292. 
Operations. 
History  of  previous  operations,  '80,  2266. 
ld79-'80.  Constractiou  of  pile,  faoine,  and  st-one  dam  across  Willamette  Bloogh, 

'80, 2254, 2261.    Shore  protection  and  construction  of  dike  at  Coon  Island,  '80, 

2254,  2263.    20,795  cubic  yards  dredged  from  mouth  of  the  Willamette,  Saint 

Helen's,  and  Swan  Island  bars,  '80,  2255,  2260. 
1880-^81.  Partial  completion  of  pile-dike  closing  Coon  Slough ;  revetment  of  right 

bank  of  Willamette  Slough ;  14,550  cubic  yards  dredged  from  Swan  Island  and 

WilUmotte  bars,  '81,  2532,  2533,  2544. 
1881-'82.  Completion  of  Coon  Slough  Dike;  repairs  to  Willamette  Slough  Dam; 

7,335  cubic  yards  dredged  from  Saint  Helen's  and  Swan  Island  bars,  '82,  2644, 

2646.    Construction  ot  a  new  dredge,  '82,  2648. 
1882-^83.  Deepening  of  channel  over  Saint  Helen's  Bar  by  private  enterprise.  '83, 

1998.    47,650  cubic  yards  dredged  from  Swan  Island  Bar  by  United  States 

dredge,  '83,  2000.     12,812  linear  feet  of  revetment  and  dams  built  between 

Portland  and  month  of  river,  '83,  2001,  2005.    Gauging  lower  river,  '83,  2076. 
1883-^84.  Deepening  channel  of  Saint  Helen's  Bar  by  private  enterprise,  '84,  2217. 

29,445  cubic  yards  removed  by  United  St>a<tes  dredge  from  Swan  Island  Bar,  '84, 

2218.    Maiutenanco  of  structures  and  removal  of  snags,  '84,  2,218.    Ganging 

Columbia  River  and  principal  tribataries,  '84,  2290. 
1884-'85.  Sluicing  on  Saint  Helen's  Bar  by  steamship  Walla  Walla,  '85,  2377,  2380. 

54,161  cubic  yards  dn'd^ed,  Upper  Bar,  by  United  States  dredges,  '85,  2377, 2:i79. 

Construction  and  repair  of  dikes  and  shore  protection,  '85,  2378.    Ganging 

operations  continued,  '85,  2408. 
1885-'86.  Repairs  to  dike  at  Saint  Helen's;   Willow  planting  on  Sauvio's  Island; 

repairs  to  tug  Lincoln,  '86,  1938.    Gauging  operations  continued,  '86^  2010. 
1886-^87.  Repairs  to  dike  at  Saint  Helen's  Bar  and  1,112  linear  feet  of  dike  extension ; 

propeller  dredging  on  Saint  Helen's  Bar;  removal  of  snags,  '87,  2505,  2510. 
Plijrsical  Cliaraeteristics. 
Description  of  river,  *80,  22()6. 

Stages  of  water  at  Portland,  '80,  2265;  '81,  2542;  '82,  2651. 
Ganging  lower  river  and  principal  tributaries,  '83,  2076;  '84,  2290;  '85,  2408;  '86, 

Private  and  Corporate  Work. 

Operations  by  city  of  Portland  to  improve  the  river  previous  to  1866,  '80,  2266. 
t7,442  furnished  by  city  of  Portland  in  1882  for  continuance  of  work,  '82,  2651. 
Construction  of  a  dredge  by  city  of  Portland  in  1883,  '83,  331. 

Expenditure  of  (10,000  by  private  enterprise  for  improvement  of  Saint  Helen's  Bar, 
•83,  331;  continued  in  18S4,  '84,  2217;  continued  in  1885,  '86*  1939. 

Establishment  of  Portland  Harbor  linos,  '83,  2003. 
Projects. 

History  of  operations  and  projects  prior  to  1860,  '80,  2266. 

From  1866,  the  date  of  the  lirst  appropriation,  to  1876,  the  improvement  consisted 
in  dredging  across  Swan  Island.  PoatOffico,  and  Sjiiut  Helen's  bars,  and  the  bar 
at  the  mouth  of  the  Willamette  River,  '80,  2267,  2270. 

In  1877  a  Board  of  Engineers  recommended  the  permanent  improvement  of  the 
channel  from  Portland,  on  the  Willamette,  to  Colombia  City,  on  the  Columbia, 
so  as  to  permit  the  passage  of  vessels  drawing  20  feet  or  more.  Improvements 
at  the  following  localities:  A  dike  closing  the  sonth  channel  of  Willamette  at 
Swan  Island;  tue partial  closing  of  Willamette  Slough;  dikes  and  revetment 
at  the  mouth  of  the  Willamette  to  confine  the  cnrrent  to  the  principal  channel ; 
the  construction  of  converging  dikes  on  Saint  Helen's  Bar. 

The  amoaDt  appropriated  previous  to  1877  was  $240,365,  '77,  1004.  The  Board  es- 
timated the  cost  of  the  above-named  works  at  (298,974,  '77,  1019-1025 ;  '80, 
2270. 
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COI.IJMB1A  B1V£B  (JLOWfiB).  OBEO.-Coniuiaed. 

Pr#Jects~CoDtinaed. 

In  1879  a  Board  of  EDgiDeere  reconimeDded  the  Babfltitntioo  of  oooatmctioiis  made 
of  piles,  fMcinesy  and  stone  in  place  of  the  brush  and  stone  previously  recom- 
mended»  '60,  W2r>:). 

lu  1882 1265,000  had  been  appropriato<l  under  this  project,  when  it  was  modified  to 
cover  increased  cost  of  work  and  additional  constructions  required,  at  an  esti- 
mated cost  of  $183,635,  '82,  2644  ;  '83,  199rt ;  '84,  2216. 

In  18r(5 1:)65,000  had  been  appropriated  uudcr  the  projects  of  1877-'82,  when  it  was 
further  modified  to  cover  the  improvoiiieDt  of  three  shoal  areas  below  Columbia 
City.  Amount  estimated  for  completion  of  project  in  1885  was  $407,000.  '85, 
237?  :  '86,  357,  1940. 

In  1887  the  estimated  cost  of  completion  was  increased  |68,000,  '87,  8516. 
Snrveyn. 

Maps. 
'80,  2272 ;  '83,  *2008 ;  '85,  2378. 


COI^IJMBIA  BIVEBt  OBEO.— Impbovxmsht  at  mouth  <mp. 

(Continued  from  Vol.  I,  p.  587.) 

1878-'80 $10,000 

1882 7,500, '83,  2010. 

1884 100,000,  '84,  2224. 

1886. 187,500,  '86,  1976. 

Total 305.000 

1888 500,000,  act  of  August  11, 1888. 

Commerce. 

Commerce  to  be  benefited,  '81,  2537;  '83,  2011.  2031 ;  '84,  2225:  '86,  1974,  1963; 

'87,  2473,  2474.    Delay  duo  to  pre>ent  condition  of  bar,  '84,  2223. 
Draught  of  vessels  entering  river,  '84,  2;;.'23. 
€ontraets« 

1885.  L.  W.  Holt,  for  construction  of  wharf  and  trestle  at  Point  Adams.  '85,  2385. 
J.  F.  Steffeu,  for  construct iou  ut  4  stone  barges,  '85,  2385.  P.  F.  Falbert,  for 
delivery  of  piles,  '85,  2:i87.    L.  Michael,  for  delivery  of  riprap  stone,  '85,  2367. 

1886.  Oregon  Paving  Company,  for  fuiuishing  piles  and  stone,  '87,  2474. 
Emsineers* 

Chief  of  Enqinkebs. 

Reports,  '80,  240 ;  '83,  332,  2011 ;  '84,  335  ;  '85,  364 ;  '86,  360 ;  '87,  327. 
Board  of  £noinbbrs. 
Convened  at  New  York  February  12,  1H81,  to  consider  the  improvement  of  the 

mouth  of  the  Columbia  River.    The  Boaid  did  not  consider  it  necessary  at  that 

time  t>)  submit  any  plan  for  improvement,  '81,  2548,  2552.    (Cols.  Tower  and 

Newton  and  Lieut.  Col.  Abbot.) 
Board  constituted  by  S.  O.  No.  82,  C.  of  £.,  18^2,  to  report  upon  a  plan  for  the  per- 

maueut  improvement  of  (he  mouth  of  the  river.    Report,  '83,  2012.    (See  also 

Projects.)    (Lieut.   Cols.   Stewart,   Craighill,   Comstock,  and  Mendell  and 

Capt.  Powell.) 
Engineers  in  Charge. 
Maj.  G.  L.  Gillespie,  1878-'81.     Reports,  '80,  2315,  2318 ;  '81,  2534,  2536. 
Capt.  C.  F.  Powell,  1881-'—.    Reports,  '82,  2647 ;  '83,  2010  j  '84,  2222;  '85, 2388: 

'86,  1»72;  '87,2470. 

A  jjWfHT  A  NTS 

R.  A.  Habersham.    Report,  '80,  2317. 
G.  M.  Jesseu.     Report,  '80,  2321. 
Liout.  £.  Burr.    Report,  '86,  1976. 
P.  W.  Eastwick.    Report,  '86,  1980. 
Operalions. 
1879-'80.  Survey  of  mouth  and  efforte  to  increase  channel  depth  of  Sand  Island 

Shoal,  by  scraping,  '80,  2:U5. 
1880-'81.  Survey  of  mouth  continued;  efforts  to  increase  depth  over  bar  by  harrow- 
ing, '81,  2534,  2547. 
1881-'84.  Continuation  of  surveys  and  studies  for  plans  of  improvement,  '84,  2822. 
1884~'85.  Construction  and  purchase  of  plant  and  commencement  of  work  by  hired 
labor  on  tramway  for  constrnc6ion  of  Jetty,  '85,  ;£3d3. 


BIYEBS  AND   HARBORS.  149 

COLimiBIA  RIVEB9  OREa.-Contiiiii6cl. 

Operati«HS~Conti  nued . 

1885-^86.  Iy944  oabic  yards  brush  mattress  and  3,346  oabio  yards  of  stone  placed  in 
the  jetty ;  1,090  linear  feet  of  jetty  tramway  bailt,  *86,  1973.  Methods  of  oon- 
straction,  '86,  1961. 

1886-'87.  Difflonltiee  of  stone  transportation  :  constniction  of  tramway  in  progress, 
•87.  2471 ;  2472. 
Physical  CliaracterisClcs. 

Description  of  mouth,  '83,  2012. 

Movement  of  shore-lines,  '80, 2316, 2317,  2318 ;  '81,  2540;  '83, 2021 ;  '86,  1978, 1980. 

LfOW  water  cross-section  at  month,  '63,  2012. 

Stages  of  water  on  the  bar,  '81,  254;^ ;  '66,  1979. 

Description  of  ocean  bed,  '83,  2026;  *86,  1978. 

Tidal  Yclocities,  '83,  2013. 

Tidal  data,  '83,  2027. 

Tidal  prism,  '83,  2013. 

Force  and  direction  of  wind,  '83,  2028. 
Plaas. 

By  M^.  Gillespie,  1879,  for  a  dike  about  10,000  feet  long,  of  large  rubble-stone  ex- 
tending from  the  inside  of  Point  Adams  along  the  east  edge  of  Clatsop  Spit  to 
the  4-iatbom  carve  in  the  south  channel,  the  dike  to  rise  about  3  feet  above 
low  water  and  to  have  a  top  width  of  25  feet.  Estimated  cost,  $4,750,000,  '80, 
2320:  '81,  2546. 

In  1880  Maj.  Gillespie  proposed  a  pile-dike  about  8,000  feet  long,  filled  with  fascines 
and  stone,  starting  at  the  northeast  corner  of  Fort  Stevens  and  following  the 
12-foot  enrve  around  Ciatsop  Spit.  Estimated  cost,  $430,000,  '81,  2547,  2548. 
Plan  not  approved  by  Board  of  Engineers  of  1881,  '81,  25.')5,  2552.  Board  do 
not  consider  it  necessary  at  this  time  to  snbmit  any  plan  for  improvement,  '61, 
2593. 
Projects. 

By  Board  of  Engineers,  1882,  for  a  jotty  slightly  convex  to  the  north,  extending 
from  the  shore  near  Fort  Stevens  in  a  northwesterly  direction  towards  a  point 
about  3  miles  south  of  Cape  Disappointment,  Jetty  to  consist  of  random  stone 
placed  on  a  mattress  foundation,  and  to  be  about  24,000  feet  in  length,  with  its 
top  at  low  water,  and  a  width  not  less  than  5  feet,  the  outer  7,500  feet  of  the 
Jetty  to  be  faced  with  beton  blocks  of  from  5  to  20  cubic  yards  each.  Esti- 
mated cost,  13,710,000,  '83,  2018;  '87,  2470.  Lieut.  Col.  Mendell,  differing  on 
some  points  from  the  majority  of  the  Board,  submits  a  minority  report,  '83, 
2034.  Congress  authorizes  commencement  of  improvements  recommended  by 
majority  of  Board,  '84,  402. 
Sanrejrs. 

Ordered  by  act  of  March  3, 1879,  '80,  2315.  Made  nnder  direction  of  M%j.  Gillespie, 
1879,  '60,  2315,  2318,  2319;  continued,  '81,  2538,  2550;  '86^  1976. 

Comparison  of  various  surveys,  '81,  2549;  '83,  2014,  2021. 

Ganging  discharge,  '66,  2010. 

Amplitude  of  tides,  '81,  2550. 

Maps. 
'61,  2546,  256S;  '66, 1978, 1980. 


COLUMBIA  BIYJEB— EsTABZJSHMSNTB  of  OAJOOas  cm. 

(See  Columbia  Rivbb,  Lowkb.) 


GOflEPTOnr'S  €BEJEK,  N.  J.    (See  Shoal  Habbob,  N.  J.) 


COHlBCITH  BITER,  ALA.  ANB  FLA.     (See  Escambia  Riy»,  Ala. 

AND  Fla.) 
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COliOAREE  BlVfill,  8.  €•— Survey  and  niPBOVKMXHT  of. 

A|^pr*priatlons. 

1&J6 $7.500, '87,  1095. 

1888 7,500,  actof  AugOHtll,  1888. 

Commerce. 

JoHtilicatioD  of  the  improTement,  *85,  1140,  1142;  '87,  1093,  1096. 
JEn^ineers. 

CUIRF  OF   fiNOINKEBfl. 

Reports,  '85,  177;  '87,  138. 
Enoinkkr  in  Chabob. 
C»pt.  W.  H.  Bixby.     Report,  '85,  1140,  1143. 

AHWfflTA  Vftt 

R.  Whltford.    Reports,  '85.  1140;  '87,  1095. 
8.  McBee.    Report,  '85,  1144. 
Plijrsical  Characteristics. 

Desoription  of  river,  '85,  1140,  1144. 
Operatioas. 

188S-'87.  Partial  removal  of  obetmctions  from  the   river  between  month  and 

Orandby  so  as  to  give  a  3-foot  depth  at  low  water,  '87,  1094,  1095. 
Projects. 
Uy  Capt.  Bixby,  1884,  to  secare  a  4-foot  navigation  from  its  month  to  U^randby 

Landing,  a  distance  of  47  miles,  by  the  removal  of  snags,  logs,  rooks,  and 

slight  shoals,  and   in   properly  protecting  caving  banl^.    Estimated  cost, 

1:^0,000,  '85,  1144. 
In  18S7  the  project  was  modified  by  providing  for  the  clearing  of  obstmctions  to 

natural  depth  of  the  river  above  Orandby  at  a  total  estimated  cost  of  $54,500, 

'87,  1093, 
Surveys. 
Ordei*ed  by  act  of  July  5,  1884.    Made  under  the  direction  of  Capt.  Bixby,  1885, 

'85,  1140.  1143. 
Maps. 
'87, 1094. 


COiVNEAVT  HARBOR,  OHIO-Improvbmknt  ov. 

(Continued  from  Vol.  I,  p.  153.) 

Appropriatloas. 

l«29-'79 $106,629.39 

1880 6, 0(K).  00, '80,2172. 

Statement  of  annual  appropriations,  with  method  of  expenditure,  '83,  1922. 
Contracts. 

1881.  J.  W.  Dennis,  for  pile  construction,  '81,  2329. 
Engineers. 
Chief  of  Engineers. 
Report*,  '80,  228;  '81.  312;   82,  307;  '83,  315;  '84,  319;  '85,  343;  '86,  338;  '87, 
:^03. 
Engineers  in  Charge. 
Maj.  J.  M.  Wilson,  1878-'83.    Reports,  '80,  2166;  '81,  2328;  '82,  2412. 
Capt.  M.  B.  Adams,  1883-'84,     Rc[>orr,  '83,  1920. 
Capt.  E.  Maguire,  1884-^85.     Report,  '84,  *^11H. 

Maj.  L.  C.  Overman,  1885-'—.    Reports,  '85,  2245;  '86,  1873;  '87.  2332. 
Operations. 
History  of  work,  '80,  2166. 

1879-'81.  No  operations  from  lack  of  funds,  '81,  2328. 
1881-'82.  473  linear  feet  pile  protection  finished,  '82,  2412. 
1882-'87.  No  operations,  '86,  1873;  '87,  2332. 
History  of  operations,  '87,  2332. 
Projects. 
By  Capt.  Maurice,  1829,  for  closing  existing  channel  by  a  dam  and  driving  a 
straight  channel  through  sand-bar  at  month  of  river  by  means  of  parallel  piers 
of  crib- work.    Estimated  cost,  f  .'0,001 .65,  '80,  216G.    Project  completed  in  1835, 
•80,2167. 
By  Col.  Cram,  1886,  for  repair  of  existing  pier- work,  prolongation  of  west  pier  350 
feet,  and  dredging  channel  115  feet  wide  and  12  feet  deep.    Estimated  cost. 
$31,112,  '80,  2109.    Project  completed  in  1872.  '80,  2170. 


$IV£B8   AND   HARBORS.  161 

COliNEAITT  HABBOB,  OHIO-Oontinaed. 

ProJectS'-Continned. 
By  Mai.  J.  M.  Wilson,  1880,  for  restoration  of  pier  and  constniction  of  pile-work. 
Estimated  cost,  $35,090,  '80,  2171;  '86^  1873;  '87,  2332. 
Sarvevn. 
Examination  made  in  1879,  '80, 2170. 
Maps. 
'81,2330. 


GONIIECTICVT    BIYEB,   ABOVJE    HABTFOBB,    COBTIV.  — IM- 

PBOVKMXMT  OF. 

(Continued  from  Vol.  I,  p.  156.) 

Ai^proprlatiOHS. 

lb;»-^9 $85,000 

1880 15,000,  '80,  396. 

Contracts. 

Hartford  and  New  York  Transportation  Company,  for  building  wing-dams,  at  $1.85 

per  cnbio  yard,  '80,  395. 
1886.  C.  G.  Qoodrioh,  for  repair  of  dikes,  '87,  589. 
Eni^ineenu 
Chibv  ov  Enginkxrs. 

Reports.  '80,  75 ;  '81,  86 ;  '82,  87 ;  '83,  87 ;  '84,  93  ;  '85,  80 ;  '86»  81 ;  '87,  44. 
Bnginebrs  in  Chargb. 
Lient.  Col.  O.  K.  Warren,  1870-'83.    Reports,  '80,  394;  '81,  565,  566:  '82,664. 
Lient.  Col.  W.  MoFarland,  1883-'86.     Reports,  '83,  507;  '84,639;  '85,632. 
Lieat.  Col.  D.  C.  Hooaton,  1886-'—.    Reports,  '86,623;  '87,587. 
Assistant. 
T.  G.  Eliis.    Report, '81,568. 
Operations. 
Ifj80-'81.  820  linear  feet  of  npper  dam  and  643  linear  feet  of  lower  dam  finished, 

•81,565. 
1881-82.  180  linear  feet  of  npper  dam  and  185  linear  feet  of  lower  dam  completed, 

'82  564. 
1882-'84.  No  operations,  '83,  507 ;  '84.  639. 
1881-'85.  1,029  oubic  yards  stone  placed  in  dike,  '85,  633. 
1885-'H6.  No  operations,  '86,  625. 

1886-^87.  Repair  of  wing-d^ms  at  month  of  Farmington  River  and  at  Barber's 
Landing,  '87,  588. 
Pliysieal  Cliaracteristies. 

Description  of  river,  '81,  569. 
Plans. 
By  Lient.  Col.  G.  K.  Warren,  1880,  for  canal  aronnd  Enfield  Falls,  on  east  bank  of 
river,  extending  down  to  mouth  of  Hockannon  River,  opposite  Hartford.    Es- 
timated cost,  $1,322,805,  '81,  566;  '87,  588. 
Projects. 
By  Maj.  Warren,  1871,  for  giving  an  increased  depth  to  the  channel  by  the  C9n- 
struction  of  wing-dams  at  five  places  between  Hartford  and  Enfield  Rapids, 
and  by  dredging.    Estimated  cost,  $850,000,  '71,  84,  757.    No  general  project 
adopted,  '87,  588. 
Sarveys. 
Of  Farmington  River  Bar,  1879,  to  ascertain  condition  of  channel,  '80,  394. 


conmrECTiciTT  biyeb,  below  HABTFOBD,  COlVlf.  — Imc- 

PROYJfiMKNT  or. 

(Continued  from  Vol.  I,  p.  156.) 

Appr^nrlations. 

lttl»-^ $235,130 

1880 10,000,  '80,398. 

1881 30,000, '81.678. 
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CONNECTICUT  BITER,  BEL.OW  HARTFORB,  CONli.-Oonfd. 

Appropriations—Continned. 

1W2 $45,000,  '82.566. 

1884.- 35,000/84,642. 

1886 26,250,  '86,629. 

Total 381,380 

1888 10,000,  act  of  August  11, 188a 

List  of  appropriations  from  1867  to  1880,  '84,  642. 

Commerce. 

Statement  of  business  influenced  by  proposed  improvement,  '80,  399. 

Contracts. 

1879.  Hartford  and  New  York  Steamboat  Company,  for  dredging,  at  l&f  cents  per 
cubic  yard,  '80,  397. 

1880.  J.  Beat  tie,  for  riprap  granite,  at  $1.05  cents  per  ton,  '81,  575.  McDermott  A 
Daly,  for  dredging,  at  15f  cents  per  cubic  yard,  '81,  575. 

1831.  E.  H.  Williams,  for  dredging,  at  13  cents  per  cabic  yard,  '81,  576.    £.  H. 

Williams,  for  wing-dam  construction,  at  $1.60  cents  per  cubic  yard,  '81,  577. 

£.  H.  Williams,  for  riprap  granite,  at  |L.29  per  ton,  '81,  577.    J.  MoDermotty 

for  dredging,  at  14{-  cents  per  cubic  yard,  '82,  565. 
1884.  H.  N.  A  A.  J.  Beardsley,  for  dredging,  at  15  cents  per  cubic  yard,  '85,  636. 

J.  Reattie,  for  jetty  construotioa,  at  $L.16  per  ton  of  stone,  '85,  63C. 

1886.  C.  H.  Edwards,  for  dike  coustruction  at  Hartford,  '8^,  595.  J.  V.  Lace,  for 
dike  construction  at  Saybrook,  '87,  595. 

1887.  Pidgeon  Dredging  Company,  for  dredging,  at  lliV  cents  per  cable  yard,  '87, 
595. 

Engrineers. 
Chief  of  Enoinebbs. 
Reports,  '80,  76;  '81,  88 ;  '82,  88 ;  *83,  87 ;  '84,  93;  '85,  80;  '86,  82;  '87,  45. 

ExaiNERRS  IN  CnARQB. 

Lieut.  Col.  G.  K.  Warren,  1870-'83.    Reports,  '80,  396,  398;  '81,  575;  '82,  564. 
Lieut.  Col.  W.  McFarland,  188:J-'86.     Reports,  '83,  508;  '84,  640;  '85,  633. 
Lieut.  Col.  D.  C.  Houston,  1886-'—.    Reports,  '86,  623 ;  '87,  590. 
ASvSis^rANT. 
T.  G.  Ellis.    Report,  '80.  400. 

Operations. 

Previous  operations,  '80,  412. 

1879-'80.  8,136  tons  stone  placed  in  765  linear  feet  of  jetty,  34,692  cubic  yards  of 
material  di^dffed,  '80,  397. 

1880-'8I.  26,062  cubic  yards  material  dredged,  6,184  tons  stone  placed  in  east  Jetty, 
'81,  576. 

1881-82.  9,017  cubic  yards  material  dredged,  7,109  cubic  yards  stone  placed  in  dam, 
4,984  tons  granite  placed  in  jetties,  '82,  565,  .066. 

188  .'-'83.  31,117  cubic  yards  material  dredged,  10,307  tons  stone  placed  in  wing- 
dam,  '83,  509. 

188 )- 84.  61,342  cubic  yards  of  material  dredged,  '84,  641. 

1884-'85.  148,:^  cubic  yards  material  dredged,  8,840  tons  stone  placed  in  jetty  ex- 
tension, '85,  636. 

188r>-'86.  l,.'>8-.i  tons  stone  placed  in  jetty  extension,  24,054  cubic  yards  material 
dredged,  '86,  627,  628. 

188&-'8/.  51,261  cubic  yards  dredged  from  shore  areas,  2,346  tons  stone  placed  in 
Hartford  Dike,  6,829  tons  of  stono  placed  in  Saybrook  jetties,  '87,  592. 

History  of  past  operations,  '87,  594. 
Physical  Oliaracteristics. 

Description  of  river,  '80,  401. 

Discharge  and  height  of  Connecticut  River  at  Hartford,  1878,  '80,  408. 

Height  of  freshets  above  low  water,  '80,  403.     Slope  of  river,  '80,  411. 

Table  of  borings  between  Hartford  and  Rocky  Hill,  '80,  420. 
Projects. 

The  project  of  1868  proposed  the  formation,  by  driedging,  of  channels  8  feet  deep 
at  low  water  and  100  feet  wide  at  Hartford.  Clay  Banks,  Pratt's  Ferry,  Glaston- 
bury, and  Pistol  Point,  and  a  channel  200  feet  wide  and  8^  feet  deep  at  Say- 
brook Bar;  shore  protection  at  Hartford  and  Weathersfield,  and  the  removal  of 
Chester  Rock,  '68,  66,  750,  776;  '69,  409;  '70,  447;  '87,  591. 

In  1873  jetties  were  proposed  for  the  improvement  of  Saybrook  Bar,  with  dredging 
to  form  a  channel  9  feet  deep  and  400  feet  wide,  '73, 985 ;  '87, 591. 
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coif HECTICITT  BIVER,  below  HARTFORD,  COlVnr.— Oont^d 

Projects— ContiD  oed . 
By  Lient.  Col.  WarreD,  1879,  for  the  formation  of  a  channel  200  feet  i^ide  and  £ 
feet  deep  between  Hartford  and  Loni;  Islaud  Sound  by  mattress  protection  ol 
banks ;  rectifloation  of  banks  at  Clay  Banks  and  GlaRtonbnry  Bar ;  constf no- 
tion of  wing-dams  at  Hartford  Bar,  Pratt's  Ferry  Bar,  Press  Barn  Bar,  Glaston- 
bary  Bar,  and  Dividend  Bar.    Estimated  cost,  $;»0,000,  '80, 417, 418, 419, 420. 
9mrvej9* 
Sxamination  of  channel,  1880,  '80,  397. 
Survey  between  Hartford  and  Rocky  Hill.    Made,  1879,  under  direction  of  Lieut. 

Col.  Warren,  '80,  398. 
Maps. 
'83,510;  '85,636. 


COIVNECTICIJT  R1F£R— Examination  of,  fbom  Bkllows  Falls,  Yt., 

TO  Plattiburor,  N.  H. 
Enirineenu 

Chirf  OF  Enoinkkss. 

Report,  '84,  99. 
Enqinrrr  in  Charge. 
M^i.  J.  W.  Barlew.    Report,  '84,  659. 
PJhjrsical  Cliaracterlsttcs. 

River  described,  '84,  659. 
Plans. 
In  1^  Mig.  Barlow  oonsidered  that  the  improvement  of  the  upper  river  was  one 
not  worthy  to  be  made  by  United  States,  aud  that  the  work  was  not  a  public 
necessity,  '84,  669. 


COMTEN Til EA  €REEKt  JX.  €•— Survky  and  improvsment  of. 

Appropriations. 

1881 $10,000,  '81,1010. 

1892 10,000,  '82,  1092. 

1884 5.000,  '84,  1042. 

1886 15,000,  'Se,    ^5. 

Total 40,000 

1888 6,000,  act  of  August  11, 188a 

Commerce. 

Justification  of  the  improvement,  '81,  1012;  '83,  865. 
Eni^ineers. 
Chibf  ov  Ekoinebrs. 

ReportH,  '81,  164;  '82,  159;  '83.  166;  '84,  172;  '85,  164 ;  '86,  160;  '87,  124. 
Emoinkbrs  in  Chargr. 

Oapt.  C.  B.  Phillips.    Report,  '81,  1010. 

Capt.  J.  Mercur,  1881-'84.    Reports,  '81,  1009;  '82,  1091;  '83,  854. 

Oapt.  K.  A.  Hinmao,  1884-'85.    Report,  '84,  1042. 

Capt.  W.  H.  Bixby,  1885-'—.    Reports,  '85,  1060;  '86,  973;  '87, 1013. 

ASSI 8T  ANTS 

R.  WfaitfoTd.    Report,  '81,  1010. 

R.  Ransom.    Reports,  '82, 1092 ;  '83, 855 ;  '84, 1042 ;  '85, 1061 ;  '86, 975 ;  '87, 1015. 
Operations* 

History  of  operations,  '86,  975. 

18Hl-'82.  Lower  25  miles  of  river  cleared  of  obstructions;  420  feet  of  diking  built, 

'82, 1072;  '86,  976. 
1882-'83.  Obstructions  cleared  to  a  point  45  miles  above  the  mouth,  '83,  854 ;  '86. 

976. 
lf>8»-'84.  250  stumps  removed,  '84, 1042. 

1884-'85.  Removal  of  obstructions  continued.  '85,  1060;  '86.  976. 
lfl95-'86.  Removal  of  obstructions  from  lower  luilf  of  river;   construction  of  400 

linear  feet  of  pile  dike;  repair  of  old  dikes,  '86.  974,  976. 
1888-'87.  Removal  of  obstructions  from  lower  half  of  river  continued ;  dike  and 

dam  construction  near  the  mouth,  '87,  1014,  1015. 
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GOliTBNTBrEA  CBEEK,  ft.  G.-OontiniMd* 

Projects. 

By  Ciipt.  Phillips,  18tl,  for  clearing  the  oreek  of  obetroctionB  and  by  dredging 
and  diking  ao  ae  to  eeonre  a  defnh  of  3  feet  dnring  nine  months  ox  each  year 
from  the  month  to  the  town  of  Stantonsbnrgh,  a  distance  of  about  70  miles. 
Estimated  cost,  |40,000,  '81,  1010,  1012.  Esfimate  increased  to  $78,000,  *B5, 
1060, 1002;  '87,  1013. 
Surveys. 

Ordered  by  act  of  Jnne  14,  1880.    Made  under  the  direction  of  Capt.  Phillips,  1880, 
'81,  1010. 

Maps. 
'87, 1014. 


COOSA  BITER,  OA.  AND  AI.A.— Impboyxmsmt  or. 
(Continued  from  Vol.  I,  p.  159.) 

Appr^priatlOHS. 

187«-'75 $150,000 

1880 75,000, '80,  1090. 

1881 60,000,  '81,  1873. 

1882 83,700,  »82,  1857. 

18?>4 fAOOO, '84,  1656. 

1886 45,000, '86,  11(57. 

Total...- 463,700 

1888 60,000,actof  August  11, 1888. 

En^neers. 

Chut  of  Ekoikbeiib. 
Reports,  '80,  140,  188;  '81,  189,  255;  '82,  248;  '83,  256;  '84,  256;  '85,  201;  '86, 
aOO ;  '87^  168. 

Enoinicers  in  Chabob. 
MaJ.  W.  R.  King,  1877-'85.    Reports,  '80,  1689;  '81, 1870;  '82,  1855;  '83, 1601: 

'84,  1654. 
Capt.  R.  L.  Hoxie,  1885-^—.    Reports,  '85,  1301 ;  *86,  1165;  '87,  1281. 

Assistants  . 
Lieut.  W.'  L.  Marshall.    Report,  '80, 1690. 
Operations. 

History  of  work  since  1823,  '81,  1870. 

1879-^80.  1,039  cubic  yards  rook  excavated  from  channel ;  6,124  cubic  yards  rook 
quarried;  3,714  cubic  yards  rock  placed  in  dams;  3.350  cubic  yards  gravel,  etc., 
excavated;  12,756  cubic  yards  earth  embankment  raised,  '80,  ]Hd9. 

1880-^81.  4,219  cubic  yards  of  masonr/  laid;  1,362  cubic  yards  stone  quarried ;  1,945 
cubic  yards  solid  and  12,645  cubic  yards  loose  rock  excavated ;  7,040  oubio  yards 
earth  embankment  raised,  '81,  1872. 
'  1881-^82.  3,154  cubic  yards  of  masonry  laid;  610  cubic  yards  dimension  stone  cut; 
9,191  cubic  yards  stone  quarried,  and  14,312  cubic  yards  stone  placed  in  dams 
and  looks;  10,898  cubic  yards  earth  and  gravel  placed  in  dams  and  embank- 
ments; 740  feet  cribbing  bnilt,  '82,  1856. 

1882-'83.  7,686  cubic  yards  stone  cut  and  quarried;  18,597  cubic  yards  stone  and 
gravel  placed  in  riprap  dams ;  359  cubic  yards  solid  rock  excavated ;  1,140 
cubic  yards  loose  rock  and  gravel  excavated;  2,016  cubic  yards  earth  exca- 
vated, '83,  1502. 

1883-^84.  634  cubic  yards  stone  and  gravel  placed  in  riprap  dams;  1,169  cubic 
yards  solid  rock  excavated;  474  cubic  yards  of  gravel,  etc.,  excavated;  lock 
gates  for  Lock  No.  1  completed,  '84,  1655. 

1884-'85.  6,363  cubic  yards  stone  cut;  4,406  cubic  yards  of  stone  bnilt  into  locks; 
1,922  cubic  yards  stone  bnilt  into  rubble  dams;  3,093  cubic  yards  solid  rook 
excavated ;  9,846  cubic  yards  earth  excavated,  '85,  1302. 

1885-'86.  1,055  cubic  yards  stone  quarried  and  dressed ;  143  cubic  yards  solid  rook 
excavated  from  channel,  '86,  1166. 

1886-'87.  Progress  on  lock  and  dam  construction  at  Ten  Island  Shoals,  and  at  Look 
and  Dam  No.  4,  '87,  1282. 
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€0eSA  BIVEB,  OA.  AMB  ALA.— Gontinned. 

Plans. 

By  Capt.  A,  N.  DaniFell,  1880,  for  improvement  of  Coosa  River  from  Selma,  Rome 
and  Daiton  Railroad  Bridge  to  city  of  Wetampka,  Ala.,  by  a  system  of  locks  and 
dams,  short  stretches  of  canal,  and  removal  of  rocks  from  channel  at  yarions 
points.    Estimated  cost,  $^,649,949,  '81,  V222, 
Projects. 

By  Capt.  King,  1877,  for  improvement  of  river  from  Greensport  to  Selma,  Rome 
and  Daiton  Railroad  bridge,  by  excavation  of  channel  80  feet  wide  and  4  feet 
deep  at  extreme  low  water,  and  by  a  system  of  locks  and  dams  around  Ten 
Island  Shoals.    Estimated  cost,  $560,t«63,  '77,  598;  '81,  1871 ;  '87, 1^1. 
8arveir8« 

Detailed  snrvey  of  24  miles  of  river  below  Lock  No.  3,  '82,  1856. 

Ordered  by  act  of  March  3, 1879.  Made  ander  direction  of  Capt.  Danuell,  1880,  of 
€k)06a  River  fh>m  Selma.  Rome  and  Daiton  Railroad  bridge  to  Wetnmpka,  Ala., 
•81,1221. 


COOSAl¥ATTEE   BIVJER,   OA.    (See  Oostbnauul  and  Coosawattbs 

RIVKRS.) 

(Continned  from  Vol.  I,  p.  160.) 


GOOSAWATTEE  AND  O08TENAVI.A  RIYEBS^  OA.    (See  OosTV- 

NAULA  AND  COOSAWATTEB  RIVERS,   Ga.) 


€008  BAT*  OBEO.— IMPROVSMKNT  of  xmtrakgb. 

(Continned  from  Vol.  I,  p.  158.) 
Appropriations. 
im $40,000 

1881 30,000, '81,2585. 

1882 30,000,  »83.  2677. 

1884 30,000,  »84,  2261. 

1886 33,750,  '86,  1992. 

Total 1«3,750 

1888 50,000,  act  of  August  11, 1886. 

Statement  of  appropriations,  '87,  2461. 
En^neers. 
Chubf  of  £N0INKBS8. 
Reports,  '80,  940 ;  '81,  328 ;  '82,  321 ;  '83,  334 ;  '84,  338 ;  '85,  365 ;  '86,  361 ;  '87, 
325. 
Enqinbers  in  Charge. 
MiO-  O-  L*  Gillespie,  1879-'82.    Reports,  '80,  2323;  '81,  2583. 
Lieut.  Col.  C.  Seafortb,  1882-'8:3.    Report,  '82,  2674. 

Capt.  C.  E.  Powell,  1883-'—.    Reports,  '83.  2055 ;  '84,  2260 ;  '85,  2.388;  '86^  1989; 
'87,  2460. 

AfiSISTAMTS. 

Lieut.  A.  H.  Payson.    Report,  '80.  2326. 

R.  S.  Littlefleld.    Reports,  '81,  2585;  '83.  2058;  '84,  2262;  '85.  2390. 
Operattons. 

History  of  past  operations,  '81, 2586. 

1879-'80.  450  linear  feet  of  crib-worlc  sank,  '80,  2325. 

1«80-'81.  250  linear  feet  crib-work  sunk.  '81,  2583. 

1881-^82.  Shore  interval  closed  by  addition  of  210  linear  feet  crib-work ;  7,236  cubic 
yards  stone  placed  for  jetty  extension :  6  dump  cars  and  1  derrick  oar  con- 
structed, '82,  2675,  2676. 

1882-'83.  Jetty  track  repaired  and  extended;  14,063  cubic  yards  stone  placed  in 
Jetty,  making  a  total  length  of  work  of  1,645  linear  feet,  %3,  2056, 2057. 
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COOS  BAT,  OREO.-Continned. 

OperatlOiit— Continved. 
H63-^H4.  6,866  oabio  yuds  look  placed,  extending  jetty  42  feet;  433  eaMe  yaacdf 

Toek  plMwd  in  inside  part  of  jetty,  ^84,  2*^). 
1864-'85.  JBnroekment  aavaaced  72  feet ;  qaarryinir  and  slnieing  operations  oairicd 

on,  '85.  2389. 
1685-^86.  No  operations  ibr  lack  of  fands,  '86,  1969. 
1886-'87.  Clearing  qaarry  for  nae,  '87, 2460. 
Physical  Characteristics. 
Def)eription  of  obatruotions  in  Coos  Bay,  ^80,  2324. 
Infloence  exerted  by  jetties,  '81,  2.583. 
Benetit  conferred  by  improTeraeut,  '86,  1995,  1996, 1997. 
Plans. 
By  MaJ.  Wilson,  1879,  for  improvement  of  entrance  by  oonstrnetion  of  two  stone 
training-walls  to  obtain  22-foot  channel  at  low  water.    Estimated  cost,  |972,000, 
'79,  1793, 1796. 
Private  and  Corporate  ^WorU. 
Continuation  of  operatioiis  daring  season  of  188l-'82  after  fnnds  bad  been  ex- 
baosted  tbrongh  materials  ana  labor  furnished  by  oitisens,  '82,  2676. 
Projects. 
By  M9i,  Gillespie,  1879,  for  construction  of  half-tide  Jetty,  ttom  near  Fossil  Point, 
in  a  curved  line  toward  Coos  Head.    Estimated  cost,  |600,000,  '80,  2323 ;  '83, 
20fV5;  '87,2160. 
Surveys. 
Examination  into  condition  of  jetty,  channel,  and  sand  spits,  '85,  2389. 
Survey  of  entrance  and  outer  harbor,  1886,  '86,  1989. 
Maps. 
'82,  2676;  '83,  2060 ;  '84,  2264 ;  '85,  2390 ;  '86,  1939. 


COQIJILLE  BIYEB,  OBEG.— Improvemsnt  or  kmtrancs  to. 

(Continued  from  Vol.  I,  p.  160.) 

Appropriations. 

1880 |10,0e0, '80,  241. 

1882 10,000, '82.  2683. 

1884 10,000, '84,  2271. 

1886 20,000, '86.  2004. 

Total 50,000 

1888 25,000,  act  of  August  11,  1898. 

Statement  of  appropriations,  '87,  2459. 
Commerce. 

Commercial  statistics,  '85,  2401. 
En^neers. 
Chief  or  Exoinekrs. 
Reports,  '80,  241;  '81,  330;  '82,  322;  '83,  336;  '84,  339:  '85,  366;  '86,  362;  '87, 
325, 330. 
Engineers  in  Charge. 
Msj.  G.  L.  Gillespie,  1880-^82.    Report,  81,  2f>96. 

Capt.  C.  F.  Powell,  1882-'—.     Reports,  '82,  2682;  '83,  2068;  '84,  2270;  '85,  2398; 
'86,2003;  '87,2458,2498. 

A  AATflTANT 

R.  8.  Littlefield.    Reports,  '81.  2598 ;  '83,  2670 ;  '85,  2400. 
Operations. 

History  ol  operations,  '81,  2599. 

1880-81.    50  linear  feet  of  riprap  jetty,  witb  central  core  of  timber  boxes  con- 

stnx'tod,  '81,  2597. 
1881-82.  Addition  of  100  linear  feet  to  jetty  and  temporary  elevation  to  higb-water 

line  by  addition  of  plank  parapet;  cribs  riprapped,  '82,  2682,  2683. 
1882-83.  Jetty  extended  by  360  linear  feet  piling  and  58  linear  feet  riprap,  '83, 


1883-'84.  No  operations  for  lack  of  fnnds. 

1884-85.  422  linear  feet  close  piling  driven ;  860  cubic  yards  stone  ballast  quarried 

and  placed  in  jetty,  '85,  2399. 
188r>-'86.  No  operations  for  lack  of  funds. 
1886-'87.  Extension  of  pile  jetty  to  a  length  of  1,626  feet,  '87,  2458. 


RIVERS   AND   HARBORS.  157 

€0<|1TIIiI.JE  RIVER,  ORJEG.--Coiitinued. 

Plans. 

By  Ciipt.  Powell,  1887,  for  improvement  of  river  by  soagging  between  Coqaille 
City  »nd  Myrtle  Point,  at  a  coHt  of  $5,000,  ^87,  2499. 
Private  and  Corporate  Work. 

Elevation  of  jetty  by  private  work,  '83,  2068. 
Projects. 
By  MaJ.  Wilson,  1878,  for  improvement  of  the  bar  at  the  mouth,  oo  as  to  give  a 
channel  10  feet  deep  at  mean  low  water,  by  construction  of  training- walU. 
Estimated  cost,  $164,200,  '79,  1808, 1810;  '81,  2599. 
Survejrs. 
Made,  1880,  nnder  direction  of  Maj.  Gilloapie,  '81,  2596. 
Examination  into  condition  of  channel  and  jetty,  '84,  2270. 
Examination  ordered  between  Coquilie  and  Mvrtie  Point  by  act  of  August  5,  1886. 

Made,  1887,  under  direction  of  Capt.  Powell,  '87,  2499. 
Maps. 
*82,  2682;  '83,  2072;  '34,  2270;  '85,  2400.    Mouth  of,  '86,  2003. 


COBBTAT  BIVEB9  I«A.— ExAiONATioif  or. 
Cnirineers. 

Chief  of  Engineers. 

Report,  '87,  203. 
Emginser  in  Charge. 
Capt.  J.  H.  Willard,  1887.    Report,  '87,  1489. 
Plijrslcal  Cbaracterisiics. 

River  obstructions,  '87,  1489. 
Plans. 

Capt.  Willard,  1887,  reports  the  improvement  of  the  river  as  unnecessary  and 
not  a  public  necessity,  '87,  1489, 
Snrve^rs. 
Examination  ordered  by  act  of  August  5,  1886.    Made,  1887,  under  direction  of 
Capt.  Willard,  '87,  1489. 


CORNEIiL^S  liANDlMO  AUTD  JARIAICA  BAT,  N.  ¥.-~Survet  for 

WATER  CONNECTION  BETWEEN. 

fingrineers. 

Chief  of  Engineers. 

Reports,  '80,  85;  '81,  108. 
Engineer  in  Charge. 

Col.  J.  Newton.    Report,  '81,  671. 

ASSISTA  NT. 

R.  H.  Talcott.    Report,  '81.  672. 
Plans. 

By  Col.  Newton,  1880,  for  dredging  channel  from  60  to  70  feet  wide,  with  a  depth 
of  2  feet  at  mean  low  water,  from  Jamaica  Bay  to  Cornell's  Landing.    Esti- 
mated cost,  129,900,  '81,  673. 
Surveys. 

Ordered  by  act  of  June  14,  1880.    Made,  1881,  nnder  the  direction  of  Col.  Newton, 
'81,  671. 


COBPIJS  CHBISTI,  T£X.    (See  Aransas  Pass,  Tex.) 


COBSICA  CBJEEK9  lYID.— Survey  and  improvement  of. 

Apprenriatlons. 

1882 $5, 000, '82,  842. 

1884 5, 000, '84,  892. 

1886 10, 000, '86,  867. 

1888 10,000,  act  of  August  11,  1888. 


158  INDEX   OF 

CORSICA  CREEK,  HID.— Continned. 

Commerce. 

JnstifioAtion  of  the  improvement»  '86^  (^68. 
Contracts. 

1883.  Amerioan  Dredging  Company,  for  dredging,  at  18  cents  per  cabio  yard,  '84, 
891. 

1884.  Baltimore  Dredging  Company,  for  dredging,  at  13  cente  per  cubic  yard,  '85, 
884. 

1886.  National  Dredging  Company,  fur  dredging,  at  11  cente  per  cubic  yard,  '87, 
839,840. 
Engineers. 
Chikf  or  Enoimbbrs. 

Beport^  '81,  150;  '82,  129;  '83,  134;  '84,  141;  '85,  133;  '86,  131;  '87,93. 
Enoinbers  in  Cuarob.  * 

Lieut.  Col.  W.  P.  Craighill,  1881-'84.    Beporte,  '82,  842;  '83,  668;  '84,  891. 
Maj.  W.  H.  Heuer,  1884.    Report,  '85,  867. 

W.  F.  Smith,  U.  8.  Agent,  1^-'—.    Report^  '85,  884;  '86.  867 ;  '87,  838. 
Operations. 
1883-'84.  23,514  cubic  yards  dredged  from  channel  near  Centenrille,  '84,  891. 
1884-'85.  24,569  cubic  yanla  dredged  in  extension  of  previous  work,  '85,  884. 
1885-'86.  No  operations,  '86,  867. 

1886-'87.  77,390  cubic  yards  dredged  from  channel  and  turning  basin,  '87,  839. 
Private  and  Coriporate  Work. 

DredgiDg  done  by  private  enterprise,  '87,  839. 
Projects. 
By  Lieut.  Col.  Craighill,   1882,   for  the  formation  of  a  dredged  channel  from 
Hooper's  Landing  to  Centervllle,  100  feet  wide  and  8  feet  deep  at  mean  low 
water ;  also  a  turning  basiu  at  Centervllle  200  by  300  feet.    Estimated  cost, 
130,000,  '82,  842. 
Surveys. 
Ordered  by  act  of  March  3, 1881.    Made  under  the  direction  of  Col.  Craighill,  1881 

'82,  842. 
MaF8. 

'87,  838. 


CORSON'S  SOUNH,  N.  J.    (See  Townshknd's  Inlbt.) 


COTTAGE  CITT  HARBOR,  MASS.—Examination  or. 

Eni^ineers. 

Chief  of  Enginkbrs. 

Report,  '87,  43. 
Englnker  in  Charge. 
Lieut.  Col.  G.  H.  Elliot,  1886.    Report,  '87,  568. 
Physical  Characteristics. 

Description,  '87,  569. 
Plans. 
Lieut.  Col.  Elliot,  1886,  reports  improvement  of  Cottage  Harbor  as  ui^Juatiflable 
iu  view  of  existing  commerce,  '87,  569. 
Surveys. 
Examination  ordered  by  act  of  August  5,  1886.    Made,  1886,  under  direction  of 
Lieut.  Col.  Elliot,  '87,  669. 


COUJtfCIIi  BliUFFSy   lOHTA.     (See   Missouri    Rivbr,  bbtvtskn   mouth 

AND  Sioux  City,  Iowa.) 


COHTIilTZ  RITER,  ¥rASH.— Improvkmxnt  or 

(Continued  from  Vol.  I,  p.  161.) 
Appropriations. 

1880 f2,000, '81,  2601. 

1881 1,000,'81,  260L 
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COWLITZ  RIFEB,  ITASH.— Oontinued. 

Approprialions— Continued. 

1«82 |l,  000, '82,  2685. 

1884 2.000, '84,  2273. 

1886 2,000,  '86,  1952. 

Total H.OOO 

1888 3,000,  act  of  AngUBt  11,  188a 

Stateroenfc  of  appropriations,  '87,  2525. 
Commerce. 

Importance  of  improvement,  '81,  2600. 
Centracts. 

1H84.  J.  Kellogg  &,  Co.,  for  oonatraotion  of  .300  feet  of  wing-dam,  '85,  243A. 
EDffineers. 
Cbikf  of  Esginxbrs. 
Reports,  '80,  241,  242;  '81,  331;  '82,  323;  '83,  3:«$;  '84,  339;  '85,  371;  '86,  359: 
'87,  333. 
Enginickrs  in  Charge. 
MaJ.  G.  L.  Gillespie,  187^^82.    Reports,  '80,  2331 ;  '81,  2600. 
Capt.  C.  F.  Powell,  1882-'85.    Reports,  '82,  2684 ;  '83,  2073 ;  '84,  2272. 
MaJ. W.A.Jones,  lCJ85-'— .    Reports,  '85,  2439;  '86,  1952;  '87,  2524. 
Assistant. 
R.  A.  Habersham.    Reports,  '80,  2232 ;  '81,  2601. 
Operations. 
1880-'.?1.  40  miles  of  river  cleared  by  removal  of  snags  and  trees,  '81,  2600. 
1881-'H2.  304  snags  and  trees  removed,  '82,  2684. 
1882-'83.  483  logs,  snags,  and  trees  remcyed,  '83,  2073. 
18b3-'H4.  No  operations  for  lack  of  funds. 
1884-'85.  ?m  linear  feet  wing-dam  built  by  contract,  '85,  2439. 
1885-'86.  No  operations  for  lack  of  funds. 

18H6-'87.  190  linear  feet  wing-dams  built ;  315  snags  removed,  '87,  2525. 
ProJeeUi. 
Bjr  Maj.  Gillespie,  1879,  for  improvement  of  river  Irom  mouth  to  Cowlitz  Landing 
by  removal  of  snags  and  scraping  of  bars.    Estimated  cost,  $5,000  for  the  first 
year  with  an  annual  expenditure  thereafter  of  $2,000,  '81,  2603;  '86,  1952. 
Snrvejrs. 
Ordered  by  act  of  Maroh  3, 1879.    Made  under  direction  of  Maj.  Gillespie,  1879,  '80, 


CRESCElf  T  CITT  HABBOB,  CAIi«— Examination  or,  wrni  ▲  vibw 

TO  A  SBA-WALL  FROM  BaTTKBY  POlNT  TO  FLAT  ROOK* 

Enffineers. 

Chikf  of  Enginskrs. 

Report,  '87,  324. 
Engenssr  in  Charge. 
Capt.  A.  H.  Payson,  1887.    Report,  '87,  2454. 
Plans. 
Capt.  Payson,  1887,  reports  an  improvement  as  unadvisable,  in  view  of  large  oott 
of8ame,'87,2455.  '  ^ 

Snrvejrs. 
Examination  ordered  by  act  of  Angnst  5, 1886.    Made,  1887,  nnder  direction  of  Capt. 
Payson,  '87,  2454. 


CBaOKED  RITBB,  FLA.— Examination  or. 

Envineers. 

Cmxr  or  Enginxxbs. 

Reports,  '81,  1H9 ;  '82,  180. 
Ekginksr  in  Charge. 

Capt.  A.  N.  DamreU.    Report,  '82, 1314. 
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CROOKED  UMW^n,  FLA.-Coiiiinii«d. 

Plans. 

By  Capt.  Damrell,  188*2,  for  deepening  by  dred)png  the  channel  over  the  bar  and 
a  short  distance  above  to  a  aepth  of  13  feet.  Estimated  cost,  $72,000,  '82. 1314. 
Snrvejrs* 

Examination  ordered  by  act  of  March  3, 1881.  Made  under  direction  of  Capt.  Dam- 
rel],  '82,  1314. 


CROSS  TlLIiAOE  HARBOR,  MICH.— Examutation  vob  HijuoR  of 

RKFUGK  AT. 

ConiHieree. 

Commercial  statistics,  '84,  1296,  1298. 
Eni:ineers« 

CHIKF  OF  ENQINRKR0. 

Keports,  '84.  :U)1 ;  '85,  332. 
Enginkckb  in  Chakok. 
Maj.  D.«  P.  Heap.    Re]Hirt, '84,  1995. 
Capt.  D.  W.  Lockwood.    Report,  '84,  1996. 
Lieut.  Col.  O.  M.  Poe.     Report,  '85,  2185. 
Assistants. 
J.  A.  Mitchell.    Report,  »84,  1997. 
O.  13  WlitM»ler.    Report,  '85,  2185. 
Physical  Ctearaeteristics. 

Locality  described,  '84,  19i»5,  1997;  '85,  2185. 
Plans. 
lu  1HH3  Capt.  Lockwood  estimated  that  to  obtain  a  sheltered  area  of  80  acres  woald 
involve  an  expenditure  of  $:i00,000,  but  considered  that  the  advantage  to  com- 
merc«^  would  bo  purely  local,  '84,  1997,  1998. 
lu  1884  Col.  Poe  cousidered  that  the  locality  as  a  harbor  of  refnge  was  not  worthy 
of  improvement  by  the  General  Government,  '85,  2185. 
Sarvejrs, 
Examinations  ordered  by  acts  of  August  2,  1882,  and  July  5, 1884.    Made  under  the 
directions  of  Maj.  Heap,  Capt.  Lockwood,  and  Col.  Poe,  '84, 1995,  1996;  '85, 
2185. 


CRYSTAL  RIVER,  FI«A.— Examination  ov. 

Enprlne^rs. 

Chief  of  Enoinbehs. 

Reports,  '81,  189;  '82,  185. 
Enginekr  in  Charge. 

Capt.  A.  N.  Damrell.    Report,  '82,  1316. 
Assistant. 
P.  Robinson.    Report,  '82,  1317. 
Plans. 
For  the  formation  by  dredging  and  blasting  of  a  channel  6  feet  deep  thiongh  the 
shoals  at  the  mouth.    Estimated  cost,  f  115,000,  '82,  1317. 
Surveys. 
Examination  ordered  by  act  of  March  3, 1881.    Made  ander  direotion  of  Cspt.  Dam- 
sell,  '82, 1316. 


CUIVRE  RIVER,  MO.— Impbovjuiobnt  or. 

(Continued  from  Vol.  I,  p.  163.) 

A  i^i^ropriatloiis. 

1880 $2,000, '80,  1550. 

1881 5.000, '81,  17b0. 

1882..... 5,000, '82,  1793. 

Contracts. 

1881.  H.  8.  Brown  &  Co.,  for  dredging,  at  25  and  20  cents  per  oubio  yard,  '81, 1799. 

1882.  H.  S.  Brown  &  Co.,  for  dredging,  at  22^  cents  per  cubic  yard,  '83, 14^. 
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CftlTJftB  lilTftS,  !ltO.-^4>DiitiikiiML 


^gf^JT"^ 


OF  EiroiNBKKS. 

ReportM,  *60,  176, 177;  *»1, 2SPr ;  *82,  935 ;  '83»  S«e. 

ElTGINKBR  IN  ChAROA. 

Uui.  A.  Mackenzie,  1999.    Reporto,  *80, 1949, 1560;  *B1, 1799 ;  "M,  1799 ;  "03,  1429. 
Assistant. 
C.  W.  Dtirbam.  Rep6n,  *80,  1961. 
ei^eraiioiis. 

1880-'81.  19,319  cabio  yards  material  dredged ;  13,609  saaes  and  trees  rsttoved  and 

1081-*82.  No  operations,  '82,  1793. 

188i^-'83.  30,000  cabio  yards  material  dredged ;  snags  and  tt«es  rettov«d,  'SS,  1429. 
Physical  Characteristics. 

Description  of  river  and  obsttnctions,  *80, 156S. 
Projects. 
By  Oapt.  Mackenzie,  1879,  for  improvement  by  dredging  channel  from  80  to  100 
feet  wide  and  2  feet  deep,  low  water,  throagh  the  shoals,  tho  eonstraction  of  a 
brash  and  rock  dam  across  lower  part  of  Ouivre  Slongh,  and  the  removal  of 
snags,  wrecks,  and  obstraotions.    Estimated  cost,  |30,<KK),  '80, 1553. 
Sarveys. 
Ordered  bv  act  of  March  3, 1879.    Made,  1879,  under  direction  of  Capt.  Mackenzie, 


CIJIIEBERI^AND  RITBR  (above  Nashville}— Improvsmvnt  or. 

(Continned  from  Vol.  I,  p.  163.) 

Aaproariatioas. 

I87(i-*79 1151,000 

1880.  Nashville  to  Kentucky  line 15,000/80,1676. 

Kentucky  line  to  Smith's  Shoals 10, 000,  *80, 1677. 

Smith's  Shoals 20. 000, '80, 1677. 

1881.  Nashville  to  Kentucky  line 15,000/81,1851. 

Kentucky  line  to  Smith's  Shoals 15, 000,  '81, 1851. 

Smith's  Shoals 10,000/81,1853. 

Above  mouth  of  Jellico 10, 000, '81, 1853. 

1882.  Kentucky  line  to  Smith's  Sboals 30, 000. '82,  lt)45. 

Smith's  Shoals 15, 000, '82, 1846. 

Above  mouth  of  Jellico 5, 000. '82, 1847. 

1884.  From  Nashville  to  foot  of  Smith's  Shoals ....  50, 000,  '84, 1648. 

1886.  From  Nashville  to  head  of  Smith's  Shoals  ...  75, 000,  '86, 1517. 

ToUl 421,000 

1888 200,000,aotofAugustll,1888. 

CoaiBiercc. 

8talistics/80,t678;  '86,  1518. 

Commercial  and  agricultural  resourees  of  country  bordering  on  the  Cumberland 

River,  '81, 1854. 
Resources  of  Upper  Cumberland,  '84, 1670. 

Bafffaeers. 

CHHir  OF  ENGmRERS. 

Reports, '80, 185;  '81,  250, 258 ;  '82, 244, 268 ;  '83,938;  '84,263;  '86,875;  '86,866; 
87,934. 
Enoinexrs  in  Charge. 

Mai.  W.R.  King,  1876-'86.     Reports, '80,  1675:   '81,1850,1854;   '82,1844,1868; 
"id,  1489 ;  '84, 1647, 1661, 1662, 1663 ;  '89, 176^. 

Lleot.  Col.  J.  W.  Batlow,  1886-'—.  Reports,  '86^  1516 ;  'ST,  1760. 
AansTAirrs. 

Capt.  L.  C.  Oremaii .  Report,  '80, 167& 

Lient.W.L.  Marshall.  Report, '81, 1354. 

W.C.Cfozer.  Report, '82 » 1865. 

aA.TttfrUL  Rspiirt,'84,1667, 

1443  BNr^r— 11 
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CVMBEBLAND  BITBR  (ab#Te  lfMhvlUe)--Contiiiiiod. 

Opeimtioiis. 

l879-'80.  NaahTille  to  Keninaky  line :  965  onblo  yards  xook.  6,982  onbio  yaidac^ 
g»Tel,  and  100  snags  ramoTed j  4,323  onbio  yards  rook  qnarried  and  5,0M 
onbio  yards  dam  bnilt;  also  596  snags,  logs,  and  trees  remoTod.  Eentnoky 
line  to  Smith's  Shoals:  1,196  snags,  logs,  and  trees,  and  50  oubio  yards  of 
bowlders  removed.  Smith's  Shoals :  15,652  oubio  yards  loose  and  solid  rook  and 
grayel  exeayated  from  the  channel,  4,403  onbio  yards  rook  onarried,  and  11,993 
onbio  yards  dam  bnilt.  Smith's  Shoals  to  Falls  of  Cumberland :  218  onbio 
J  ards  rook  remoTod,  '80, 1676, 1677, 1678. 

1680^-^1.  Nashyille  to  Kentucky  line:  10,269  cubic  yards  rook  and  mTel  exca- 
Tated,  1,847  cubic  yards  of  rook  qnarried,  and  4,854  cubic  yards  of  rock  placed 
in  dams  and  bank  riprap.  Kentucky  line  to  Smith's  Shoals:  5,139  cubic  yards 
rock  and  gravel  excavated,  1,094  cubic  vards  rook  quarried,  and  3,970  cubic 
yards  plamd  in  dams  and  riprap.  Smith's  Shoals :  4,710  cobic  yards  loose  and 
solid  rock  excavated  from  channel,  2,038  cubic  yards  masonry  and  concrete 
laid,  4,676  onbio  yards  stone  quarried,  and  12,217  placed  in  dams,  '81,  1850, 
1851, 1852. 

1881-^82.  Nashville  to  Kentucky  line:  10,808  cubic  yards  rock  quarried  and  12,215 
placed  in  dams,  8,585  cubic  yards  mvel,  830  cubic  yards  rock,  and  376  snags 
removed.  Kentucky  line  to  SmitlPs  Shoals:  3,789  cubic  yards  rock  quarried 
and  7.048  cubic  yards  of  same  placed  in  dams,  13,518  cubic  yards  rock  and 
ffravel  and  516  Snags  removed.  Smith's  Shoals :  3,264  oubio  yards  rock  quarried, 
6,700  oubio  yards  placed  in  dams,  and  210  cubic  yards  excavated  from  channel. 
Above  mouth  of  Jellico:  2,414  oubio  yards  rock  excavated  and  769  snags  and 
trees  removed,  '82, 1844, 1845,  1846. 

1882-^83.  Nashville  to  foot  of  Smith's  Shoals:  4,700  cubic  yards  rock  quarried  and 
16,184  onbio  yards  placed  in  dams,  5,090  cubic  vards  rock,  410  snags,  and  2 
wrecks  removed.  Smith's  Shoals:  655  cubic  yards  rock  excavated  from  chan- 
nel, 3.424  cubic  yards  rock  quarried  and  4,129  placed  in  dams,  '83,  1489, 1490. 

1883-^84.  Nashville  to  foot  of  Smith's  Shoals :  360  eubio  yards  material  dredged, 
550  snags  and  trees  removed,  and  1,475  cubic  yards  rock  placed  in  dams,  %4, 
1647?^ 

1884-^85.  Nashville  to  head  of  Smith's  Shoals:  370  linear  feet  of  dam  built,  con- 
taining 1,007  oubio  yards  of  rook;  480  oubio  yards  rook,  341  snags,  and  69  trees 
removed ;  8,812  oubio  yards  rook  quarried  and  1,955  linear  feet  riprap  dam  built: 
6,010  cubic  yards  rock  and  gravel  removed  at  Upper  Nashville  Island;  809 
cubic  yards  rock  and  gravel  excavated  and  1,543  oubio  yards  riprap  dam  built 
at  Waitsborongh  Shoals,  '85, 1762, 1763. 

1885-^86.  Nashville  to  head  of  Smith's  Shoals:  1,249  cubic  yards  solid  rock,  200 
cubic  yards  sand  and  gravel,  and  463  cubic  yards  riprap  dam  removed:  2,710 
oubio  yards  stone  quarried  and  1,904  oubio  yards  riprap  dam  built,  '8€l^  1516. 

1886-^87.  Nashville  to  head  of  Smith's  Shoals:  At  Smitffs,  Forbush,  and  Priestly^ 
Shoals  133  onbio  yards  solid  rook  and  1,545  cubic  yards  loose  rock  removed ;  1,385 
cubic  yards  of  embankment  bnilt  and  1,072  cubic  yards  of  stone  placed  in  dams, 
'87, 1761.    No  operations  above  the  mouth  of  the  Jellico,  '87,  1762. 
Physical  CharactcrlsUeg. 

Description  of  8mith'9  Shoals,  '82.  1865. 
Plans. 

By  MaJ.  King,  ^1881^  for  the  improvement  of  Smith's  Shoals  by  locks  and  dams, 
ufldnff  the  river  itself  as  a  canal,  bv  the  construction  of  a  dam  at  head  of  Hill 
Shoal  in  connection  with  4  locks  of  16  feet  lift  and  55  by  140  feet  in  chambers. 
Estimated  cost,  $560,000.  or  for  a  more  complete  improvement  an  additional 
dam,  with  3  locks  near  Shade  wen  Shoal,  at  an  estimated  cost  of  $965,000,  '82. 
1863,1864. 

Beoommended  that  present  system  of  dams  be  tried  one  year  longer  before  attempt- 
ing a  more  radical  improvement,  '82, 1865. 
Private  and  Corporate  W^orlc. 

Value  and  description  of  the  private  dams  above  themouth  of  the  Jellico,  '83, 1491, 
1492;  '87,  1762,  1763. 
Projects. 

By  Mi^.  Weitzel,  1872,  for  the  imi>rovement  of  the  river  from  the  Falls  of  the 
Cumberland  to  Nashville,  372  miles,  by  excavation  of  ledges,  sand,  and  gravel 
bars,  concentration  of  water  by  wing-dams,  removal  of  snags  and  bowlders,  and 
the  restriction  of  tributaries  to  determined  channels.  Estimated  cost,  $258,864, 
'71,  470,  478;  '72,  471 ;  '77,  594. 

By  Mi^.  MoFarland,  1875,  for  the  improvement  of  Smith's  Shoals  by  wing-dams 
80  as  toffive  descending  ooal-boats  a  depth  of  4  feet  daring  meau  high  iratOTi 
*7t^  i>  796,  796» 
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drMBERLAND  BITEB  (above  Nashville)— Contioued. 

Projects— Con  tinned . 

In  1884  Maj.  K:ng  proposed  for  the  improvement  of  the  river  from  Nashville  to 
the  head  of  Smith's  Shoals  a  slack-water  system  by  means  of  locks  and  dams, 
giving  a  depth  of  5  feet  on  the  lower  miter-stlis.  Estimated  cost,  $4)077,922, 
'84,  1663,  1665;  '87.  1761. 

Dimensions  of  locks  as  fixed  by  Board  of  Engineers,  280  feet  long,  52  feet  wide,  '87, 
1760. 

Above  mnnth  of  Jellico:  By  Maj.  Kin/sr,  IHBI,  for  improvement  of  river  between 
Jellico  and  Cumberland  Ford,  a  distance  of  110  miles,  by  removal  of  snags, 
trees,  and  similar  obstructions.  Estimated  cost,  $55,000,  '81,  1853 ;  '87,  1763. 
Svrvejrs. 

For  canal  around  Smith's  Shoals  ordered  by  act  of  March  3,  1881.  Made  under  di- 
rection of  M%j.  King,  *82,  1862. 

Examination  of  Cumberland  River  and  principal  tributaries  above  Pineville.  Made, 
1882,  nnder  direction  of  Maj.  King,  '84,  1661. 

Examination  and  survey,  with  view  to  location  of  locks  and  dams  on  river,  from 
Nashville  to  CLuciunati  Southern  Railroad.  Made.  1882, 1884,  under  direction  of 
M^j.  King,  '84,  1662,  1663. 


UAIBEBIiAND  BIVEB  (below  Nashville)— Impboybment  of. 

(Continued  from  Vol.  I,  p.  163.) 

Ai^propriations. 

1832-^5 $340,000 

1880 20,000, '80,  1675. 

1881 15,000,  '81,  1850. 

1882 15,000, '82,  1844. 

1884 7,500,  '84,  1647. 

1886 12,500,  '86,  1517. 

Total 410,000 

1888 10,000,  act  of  August  11, 1888. 

Comiiteree. 

Extension  of  season  of  navigation,  '84,  1645. 
Statistics,  '85,  1761. 
Engrineers. 
Chief  of  Engineers. 
Reports,  '80, 185;  '81,  249;  '82,  244;  '83,  251;  '84,  252;  '85,  274;  '86^  266;W87, 
233. 

Engineers  in  Charge. 
MtA.  W.  R.  King,  1876-^86.    Reports,  '80,  1674;  '81,  1849;  '82,  1843;  '83.  1487; 

'o4,  1644 ;  '85,  1760. 
Lient.  Col.  J.  W.  Barlow,  188&-'— .    Reports,  '86,  1515;  '87,  1758. 
Operations. 

1879-'80.  571  cubic  vards  rock,  5,535  cubic  yards  gravel,  and  52  snags  removed  from 
the  channel ;  also  19,510  cubic  yards  of  rock  quarried  and  23,453  cubic  yards  of 
dam  built.  The  work  was  done  at  Palmyra  Island  and  Harpeth,  Dover,  Ingram, 
Race  Track,  and  Little  River  shoals,  '80,  1675. 

ISSO-'Sl.  676  snags,  roots,  and  overhanging  trees  removed,  and  11,367  cubic  yards 
rock  quarried  and  23,206  cubic  yards  dam  built,  '81,  1850. 

1881-'82.  583  snags  and  roots,  305  cubic  yards  gravel,  and  67  cubio  yards  rook  re- 
moved from  channel ;  also  6,390  cubic  yards  rook  quarried  and  built  into  dams, 
'82,1844. 

1882-^83.  938  snags,  1,628  cubic  yards  rock  and  gravel,  and  2  wrecks  removed ;  3,397 
onbic  yards  rock  placed  in  dams  and  740  linear  feet  brush  dam  bnilt,  '83, 1489. 

1883-^.  200  cubio  yards  material  dredged,  1,778  cubio  yards  rook  quarried,  and 
1.240  oabio  yards  rock  put  in  dams,  '84,  1646. 

1884-^85.  1,100  cubic  yards  rook  quarried  and  placed  in  dams,  128  snags  and  2,595 
cnbio  yards  ^vel  removed,  '85, 1761. 

1885-^86.  171  cubic  yards  stone  quarried  and  230  cubic  yards  riprap  dam  built ;  12 
snags,  276  cubio  yards  sand  and  gravel,  and  361  cubio  yards  of  loose  rock  re- 
moved, '86, 1515. 

1886-^87.  26  snags  and  15  tf^  rcm»Qyo4  from  riy^f  lj©t vwo  NwbYttte  W4  Roljecwa 
lalftudi  '87i  1758, 
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eVMBVLMsAMU  UMWBU  (b6l#w  HashTttte^-OMuiaBd. 

Projects. 

Ftom  Itm  to  1871,  iBclamTe,  $166^000  was  ftppropnaled  for  this  pAri  of  tiie  riTor, 
•74^  i.  578. 

By  Mi^.  WeiUel,  1872,  for  impioToment  of  the  CoMberlMid  Blyer  below  KMbTille, 
so  M  to  give  a  low-water  depth  of  3  feet,  by  excavation  of  ledges,  saod  aad 
gravel  wn,  removal  of  snags  and  bowidets,  oonoentration  of  water  by  win^- 
dam  eonstmotion,  and  restriction  of  tribataries  to  determined  chaniiela.  Esti- 
mated cost,  t^idym,  *7X,  4dO :  '72, 462.  Total  estimated  eost  oT  improvenant 
increased  in  ISM  io  |348,000,  '84,  1646;  '07,  1759. 


CVHIBfiRLANB  RITER,  KT.  (8o«Cli  F^rk  of )-lMPROTBicsirr  of. 

I8fe $3,000, '82,  1862. 

1H84 4,000, '84,  1661. 

1886. 5,000, '86,  1525. 

Enn^iiieers. 

Chikf  or  ENQunESBs. 
Reports, '80,  190;  '81,258;  '82,252;  '83,259;  '84,259;  '85,279;  *8e»270;  '87, 
235. 
Enoinbers  in  Chabob. 
Maj.  W.  B.  King,  I881-'d6.    Beports,  '81,  1896;  '82,  1862 ;  '83, 1508 ;  '84,  1660 ; 

•85,  1770. 
Lieut.  Col.  J.  W.  Barlow,  188^*—.    Beports,  '86^  1525 ;  '87,  1765. 

A88I8TANT. 

W.  C.  Closer.    Beport,  '81,  1897. 
Oiperations. 

1882-'83.  Brnsb  dam  boilt,  50  trees  cut,  90  cubic  yards  stone  quarried  for  dams, 

'83,  1508. 
18d3-'84.  No  operations  for  lack  of  funds,  '84.  1661. 
18t<4-'85.  556  cubic  yards  solid  rock  blasted,  368  cable  yards  loose  rock  excavated, 

108  cubic  yards  stone  quarried  for  riprap,  1,665  onbic  yards  riprap  dam  bnilt, 

161  trees  cut  and  removed,  '85, 1770. 
1885-'8R.  No  operations  for  lack  of  funds,  '86^  1525. 
18d&-'87.  230  cubic  yards  solid  and  583  cubic  yards  loose  rock  removed,  2,066  cubic 

yards  stone  placed  in  wing-dams  at  Sloan's  and  Bobert's  sboals,  *87, 1765. 
Projects. 
By  Maj.  King,  1881,  for  improvement  of  about  44  miles  of  river  below  I>evirs 

Jomp,  by  removal  of  gravel  bars  and  bowlders,  excavating  channel  through 

rocky  reefii,  and  construction  of  wing- dams,  so  as  to  secure  safe  navigation  at 

stages  of  the  river  when  at  least  3  feet  above  low  water.    EstinuUed  cost, 

162,803,  '81,  1897,  1898;  '86,  270;  '87,  235. 
SurFeys. 
Ordered  by  act  of  June  18,  187&    Made,  1879,  under  direction  of  Mig.  King,  '81, 1896. 


CVJHBERLAIID    SOUND,    FLA.    AMD    OA.— IXPBOYBimT   or 

tbancb  to. 

(Continned  from  Vol.  I,  p.  166.) 
Ai^iproi^riations. 

1880 $30,000, '80,966. 

1881 100.000,  '81,1123. 

1882 50,000, '82,1187. 

1884 75,000, '84,1123. 

1886 112,500,  '86,1121. 

Total 367,500 

1888 112.500,  act  of  August  11,  168& 

Statement  of  appropriations,  '87,  1195. 
Commerce. 
Benefit  to  be  conferred  by  improvement,  '81,  11^;  '87, 1194. 
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CirmiEBLAlfD  SOUND,  FLA.  AMD  OA.— Oontinaed. 

ContracU. 
iaB».  L«rm.  Boas  A  Ck>.,  for  jetty  oonstruotion,  '81,  1121. 

1881.  A.  M.  Newton,  for  Jetty  OMmtraotion,  '82,  1187. 

1882.  Lua  A  Roes,  for  jetty  oonevraol^oii,  '88,  936. 

1884.  Lar»  A  Roes,  for  jetty  oonstmotien,  »t  59  oents  per  square  yard  iat  mattress 
and  |».60  per  eabio  yard  for  stone,  '88,  1232. 
BnSineera. 
CAisv  or  Enoinsxbs. 
Reports,  '80,  130,  136;  '81,  176;  '82,  172;  '83,  182;  ^84, 189;  '85, 189;  '86^  189; 
'87,  152. 

EVOINXBR  IK  CHABfiW. 

Lieot.  Col.  Q.  A.  GUlmore,  1876-^—.    Reports,  '80.  965,  1036;  '81«  1120:  '82, 
1183;  '83,  931;  '84,  1121;  '85, 1229;  '86^  1118;  '87,  1191. 
Absistants. 
G.  Daabeney.    Report,  *80,  1037. 
Lieat.  W.  L.  Fisk.    Report,  '81,  1124. 
Capt.  J.  C.  Post.    Reports,  '82, 1188:  '83,  938. 
lieat.  W.  T.  RosmU.    Reports, '83,  935;  '84,  1123 
W.R.  Cutis.    Report, '85, 1232. 
Lieut.  O.  M.  Carter.    Reports,  '86,  1122 ;  '87,  1196. 
Operations. 
1889-^81.  276  liuear  feet  of  aprou  foundation  laid  and  eorered  with  riprap  stone, 

•81, 1121. 
1881-'82.  Apron  foundation  of  north  ietty  extended  2,010  feet,  bottom  course  ex- 
tended 7,196  feet,  10,824  onbio  yards  stone  deposited  on  work,  apron  foundation 
of  south  jetty  extended  1,316  feet,  2,443  ouoio  yards  riprap  stone  deposited, 
'82,  1184, 1185. 
l882-'83.  Second  course  mattress  north  jetty  extended  73  feet,  fenndction  mats  fn 
spurs  placed  and  cohered  with  riprap  stone,  4,475  cubic  vards  scone  used,  foun- 
dation course  of  south  Jetty  extended 2,851  feet,  7,350  cubic  yards  riprap  placed, 
'83,  933. 
1883-'84.  No  operations  for  lack  of  funds. 

1884-'85.  Bottom  course  of  Smith  Jetty  adyanced  3,507  feet,  13,487  cubic  yards  rip- 
rap used,  '85, 1230. 
1885-^86.  No  operations  for  lack  of  fhnds. 

ltiQ6-*07,  33,303  square  yards  of  mattress  foundation  and  10,336  cubic  yards  of  stone 
placed  in  jetties,  '87, 1193. 
Projects. 
By  Lieut.  Col.  Gillmore,  1879,  for  two  low  jetties  of  riprap  stone  resting  on  a  foun- 
dation of  mattress  of  logs  and  brush,  starting  firom  the  shores  on  opposite  sides 
of  the  entrance  and  extending  seaward  across  the  bar  with  outer  ends  parallel 
to  each  other  and  from  3,000  to  3,500  feet  apart,  designed  to  give  a  low-water 
channel  20  to  21  feet  deep.     Estimated  cost,  $2,071,023,  '78,  793;  '80,  965;  • 
'88,  189;  '87, 1191. 
Surveys. 
Ordered  by  act  of  June  14, 1880.    Made,  1880^  under  direction  of  Lieut.  Col.  Gill- 
more,  %0,  1036;  '88^  1120;  '87,  1188. 

'83,934;  '85,1232. 


CVBRENT  R1¥£B,  Me.  AND  ABK.— Improvsmsnt  ov. 
(Continued  from  Vol.  I,  p.  167.) 


ADjNreprlaiioos. 


15,006 

1881 2,000. '81,  1517. 

Snirineers. 

Caizr  or  Ehoinkvrs. 
Reports,  '80,  158;  '81,  213,219;  '82,  217;  '83,  224. 

EMaiKBBRS  IN  ChaRGK. 

Mm.  W.  H.  H.  Benyaurd.  1880-'82.    Keport,  '81,  1467,  1517. 

Capt.  T.  H.  Handbury,  1882-'  -.    Reports,  '82,  158B ;  '83,  1175. 
Operations. 
1881-'d2.  180  snags  removed,  3,000  overhanging  trees  cut,  '82,  1586. 
1882-'83.  85  snags  removed,  '83,  1175. 
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CVUWOEINT  RITER»  Me.  AlVD  ABK.-Coatinued. 

Projects. 

By  Mi^.  Benyanrd,  1860,  for  coooentrotion  of  water  over  shoftl  places  by  meaiiB  of 
broah  and  stone  wing-dams,  aud  for  removal  of  snags,  logs,  and  trees  from 
channel.    Estimated  cost,  $17,365,  'SI,  1517. 
SnrFeys. 

Ordered  by  act  of  June  14,  1880.    Made,  1880,  under  direction  of  MaJ.  Benyanrd, 
'81,  1467. 


CUBBIOniAIir  BAT,  TA.— Survey  of  mouth  or. 
fin^ineers. 

Chucf  of  £NGINSBB8. 

BeporU.  '80,  117,158;  '81,  158. 
Enoimbkr  iif  Charos. 
B.  T.  Abert,  U.  8.  Agent,  1880.    Beport,  '81,  982. 
Plans. 
By  8.  T.  Abert,  1881,  for  improvement  by  dredging  channel  through  bar  2,050  feet 
long,  150  feet  wide,  and  11  fnet  deep  at  low  water.    Estimated  cost,  $8,278, 
'81,  983. 
Surveys. 
Ordered  by  act  of  June  14, 1880.    Made,  1880,  under  direction  of  S.  T.  Abert,  *81, 982. 


CVBBITUCK  SOUND,  COANJOK  BAT,  AND  NOBTH  BITEB 

BABt  N.  €.  — ImPRO VEMBNT  OF. 

(Continued  from  Vol.  I,  p.  167.) 
Ai^i^ropriations. 

1878-^79 $45,000 

1880 25, 000, '80.  828. 

1881 30,000/81,998. 

1882 20,000, '82,  1082. 

1884 5, 000. '84,  1035. 

1886 10, 000, '86.  965. 

Total i:i5,000 

1888 7,500,  act  of  August  11,  188a 

Contracts. 

1879.  G.  H.  Ferris,  for  dredging,  at  ir>|  cents  per  cubic  yard,  '80,  827. 
Ir*e0,  National  Dredging  Compaoy,  for  dredging,  at  14  cents  per  cubic  yard,  '81,  997. 
1881.  J.  Caler  &,  Co.,  for  dredging,  at  17i  cents  per  cubic  yard,  '82, 1081.    V.  Free- 
man, for  dredging,  at  25  cents  per  cubic  yard,  '83,  847. 
1884.  Q.  £.  Ward,  for  dredging,  at  14i  cents  per  cubic  yard,  '85,  10.19. 
1886.  J.  Caler  &  Son,  for  dredging,  at  13]Hr  cents  per  cubic  yard ;  failure  to  com- 
plete contract,  '87,  986. 
Eai^ineers. 
Chief  of  Engineers. 
Reports,  '80,  120;   '81,  161;   '82.  157;  '83,  163;  '84,  167;  '85.  159;  '86^  154: 
'87.  119. 
Engineers  in  Charge. 
Capt.  C.  B.  Phillips,  1878-'8l.     ReporU,  '80,  827;  '81,  999. 
Capt.  J.  Mercur,  1881-'84.    Reports,  '81.  99G  ;  '82,  1080 ;  '83,  846. 
Capt.  F.  A.  Hinman,  1884-'—.    Reports,  '84,  1034 ;  '85,  1039 ;  '86,  965 ;  '87,  966. 

ASSI HT  A_NT 

a.  H.  Elliott.     Report,  '80,  829. 
Operations. 

1879-'80.  47,893  cubic  yards  material  dredged,  '80,  828. 

1H80-'81.  18,862  cubic  yards  material  dredged,  '81,  997,  9&9. 

188l-'82.  93,08:^  cubic  yvrds  material  dredged ;  9^,000  linear  foot  of  bank  constructed  ; 

piles  driven  for  bulkhead,  '82,  1081, 10H2. 
ld82-'83.  37,441  cubic  yards  material  dredged  ;  26,826  busaels  of  oyster  shells  placed 

in  shell  dike,  '83,  847. 
1883-'84.  10,079  cubic  yards  material  dredged,  '84,  1034. 
1884-'a'>.  35,000  cubic  yards  material  dredged,  *85.  1039. 
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CVBBITVCK  SOUND,  COANJOK  BAT,  AND  NOBTH  BITEB 
BAB,  N.  C— Contiuaed. 

Operations— Continaed. 
1885-'86.  No  operattoos  for  lack  of  funds,  'Be,  965. 
1885-'87.  1,037  onbio  yards  dredged  from  North  River  Bar,  *87,  986. 
Projects. 
By  Capt.  Phillips,  1878,  to  secore  through  Carrituck  Sound,  hy  dredfring,  a  channel 

80  feet  wide  and  9  feet  deep  at  ordinary  winter  stage  of  water.    Estimated 

cost,  190,000,  *79,  693 ;  *80,  827. 
By  Capt.  Phillips,  1880,  for  improvement  ot  Coanjok  Bajr  by  dredging  channel  same 

dimensions  as  above,  to  be  protected  on  western  side  by  an  oyster  shell  dike 

9,200  feet  in  length.    Estimated  cost,  $50,213:95,  '81, 1,000. 
By  Capt.  Hinman,  1886,  for  improvement  of  North  Biver  Bar,  by  ezoavation  of 

channel  7,150  feet  long,  150  feet  wide,  and  9.4  feet  deep  at  ordinary  low  water ; 

also  construction  of  two  range- lights  to  mark  channel.    Estimated  cost,  155,122, 

'85,  '8e»  155. 
Svrreys. 
Of  Coanjok  Bay.    Made,  1880,  under  direction  of  Capt.  Phillips,  '81,  999. 


CVTAHOOA  BITEB.    (See  Clevkland,  Ohio,  examination  op  old  biyke 

BED  at.) 


CTPBESS  BATOIT,  TEX.  AND  LA.— Impboyembnt  of. 

(Continued  fh>m  Vol.  I,  p.  168.) 
Appropriations. 

187*^79 194,000 

1886 18,000,  '86.  1348. 

1888 5,000,  act  of  August  11,  1888. 

List  of  appropriations,  '80,  1281 ;  '87,  1454. 
Ensineers. 

CHIEP  or  ENOINRERfl. 

Beports,  '80,  151 ;  '81,  212 ;  '82, 209 ;  '83,  218 ;  '84, 223, ;  '85,  233, 244 ;  '86,  229  ; 
'87,  194,  203. 
Enoinebbs  in  Chabge. 
Maj.  W.  H.  H.  Benyaurd,  1874-'83.    Reports,  '80,  1280 ;  '81,  1428 ;  '82,  1561. 
M%j. A. M.Miller,  1883-'85.    Reports,  '83,  1161;  '84,  1332. 
Capt.  E.  Bergland,  1885-'86.  Reports,  '85,  1493,  1552 ;  '86^  1347. 
Capt.  J.H,Willard,  1886-'—.    Report,  '87,  1453,  1494. 
■Assistant. 

F.8.BnrTowes.    Report,  '85,  1553. 
Operations. 
1879-'80.  2,102  stumps  and  snags  removed  from  channel,  326  trees  cut  down,  '80, 1280. 
1880-^84.  No  operations,  '84,  l:i3'2. 

1884>'85.  335  trees  cut,  60  snags  removed,  315  feet  of  sand-bars  washed  out,  '85, 1493. 
l88&-'86.  No  operations  for  lack  of  funds,  '86,  1347. 
188&-'87.  Rebuilding  dredge-boat,  '87,  1453. 
Plans. 
By  MaJ.  Howell,  1874,  for  construction  of  dam  across  the  lake  at  Albany  Point  and 
ezoavation  of  cut  through  to  Red  River.    Estimated  cost,  t37^^f  '80,  1281 ; 
^87,  1454,  1494. 
Projects. 
By  Capt.  Howell,  1872,  for  removal  of  obstructions  and  clearance  of  a  channel 
through  Cypress  Bayou.    Estimated  cost,  $50,000,  '73. 622.    Completed  in  1880, 
'80,  1280;  '86,  229. 
By  Capt.  Bergland,  1885,  for  straightening  and  marking  present  channel,  cutting 
stumps,  and  reopening  cuts  by  dredging.    Estimated  cost,  $18,000,  '85, 1494 ; 
^87,  194. 
Snrreys. 
Ordered  by  act  of  July  5,  1884,  of  Cypress  Bayou  and  lakes  between  JefferM>n, 
Tez.,  and  Shreveport,  La.    Made,  1885,  under  direction  of  Capt.  Bergland, 
'85, 15.52. 
Examination  of  Cypress  Bayou ,  La. ,  ordered  by  act  of  August  5, 1886.    Made  under 
direction  of  Capt.  Willaid,  '87,  1494. 
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DAIV  RIVBR,  ¥A.  AN B  M.  C-limiormaMM  m. 
(GontiDned  from  Vol.  I,  p.  168.) 

Appropriation*. 

im tW.OOO, '80,  790. 

1881 .-      8,000, '81,^8. 

1888 7,500/82,1066. 

1884 5,000/84,  1000. 

1886 20,000, '86,  9»7. 

ToUl 50.500 

Statement  of  uppropriationt^  '87,  954. 
Commerce. 

Comiueroial  statisticB,  *82,  IOCS. 
Engrtaieeri. 
Chief  or  Enqinkers. 
ReportB,  '80,  116,  117;  '81,  157;  '82,  152;  '83,  159;  '84,161;  '85, 151;  »8«,  146: 
'87,  112. 
Engineer  in  Charge. 
8.  T.  Abert,  U.  8.  A^ent,  1878-'—.    Reports,  '80, 788, 794 ;  '81, 977 ;  '82, 1053 ;  '88, 
830;  '84,  1000;  '85,  993;  '86,  925;  '87,  95^. 
0pf  ratJoiM. 

'  I880-'81.  Two  derrick  boats  and  two  soowsbnilt ;  281  cubic  yards  solid  rock  blasted, 
115  cubic  yards  loose  rock,  saud,  and  gravel  removed,  '81,  978.     . 
1881-'82.  2,590  cubic  yards  solid  rock  blasted ;  482  cubic  yards  loose  rock,  sand,  and 

gravel  removed;  774  cubic  yards  rock  used  in  dams,  '82,  1054. 
1882-'d3.  1,055  cubic  yards  rock  quarried  for  spur-damn,  '83,  830. 
1883-^84.  680  oubto  yards  roek  and  28  oabio  yards  gravel  removed ;  124  cnbic  yards 

of  rock  qaarned,  '84,  1000. 
1884-'85.  421  cubic  yards  rook  excavated ;  789  oabic  yards  rock  quarried ;  649  cnbio 

yards  placed  in  dams,  '85,  994. 
1885-'86.  125  cubic  yards  rock  removed,  '86,  926. 

l':j86-'87.  Improvement  of  shoals  in  progress  bet  wean  Long  and  Adams  Island  shoals, 
'87,  954. 
Physical  Ciiaracteristics. 

Detailed  description  of  obstructions,  '80,  797. 
Projects. 
By  B.  T.  Abert,  1879,  for  securing  channel  35  feet  wide  with  a  depth  of  3  feet  at  low 
water  for  a  distance  of  77  miles  by  dredging,  rock  excavation,  and  oonstmctioa 
of  locks  and  dams.    Estimated  cost.  96,585.79,  '79,  666, 671 ;  '80.  788.    Revised 
in  1880  for  ehannel  16  feet  wide  with  a  depth  of  1^  feet  in  pools  and  2  feet  in 
rapids  without  locks  and  dams.    Estimated  cost,  $52,000,  '80,  788.    Increased 
$5,500  in  1886-'87,  '86,  147 ;  '87,  954. 
Surveys. 
From  Danville  to  Clarksville,  ordered  by  act  of  March  3, 1879.    Made,  1880,  nnder 

direction  of  S.  T.  Abert,  '80,  794. 
Resnrvey  of  Seven  Shoals  made,  '86^  926. 
MA.pa 
Profile,  '86,  927. 
Ma^son  to  Danville,  '87,  954. 


D'ABBOMHTB  BIVEB,  la.    (See  Bjltou  D'Arbonks,  La,) 


DABB¥  CBBEK,  PA.--Examxnation  or. 

Bnyiaeers. 

Chibt  or  Enoineera. 

Report,  '87,  86. 
EKai^ncKR  IN  Charge. 

Lient.  Col.  H.  M.  Robert.    Report,  '87,  828. 
Piiysical  Ciiaracteristics.  • 

Deaoffiption  of  cieek,  '87,  822. 
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DARBT  CRBEK,  PA^-Continaed. 

Plans. 

Lieut.  Col.  Robert,  1886,  reports  the  oreek  as  unworthy  of  improrenieot  in  view  ef 
the  siAall  prospective  commerce  and  probable  lack  of  permanence  in  the  chan- 
nel, *87,  8-^3. 
SnrveTS. 

Examination  ordered  by  act  of  August  4,  1886.    Made,  1886,  under  directiott  of 
Lieut.  Gel.  Robert,  '87,  822. 


ArariHuriatloiis* 


BABIEM  HARBOB  (RITEB),  CUL.— SinvxT  cm. 

(Continued  flrom  Vol.  I,  p.  109.) 

t8,ooa 


Commerce. 

Jttsiiiicatiou  of  improvement^  '85,  1238-1243. 
Bnslaeers. 
Chief  of  Engikbers. 

Report,  *85, 191. 
Enoimbsr  in  Chahos. 

Col.  Q.  A.  Giilmore.    Report,  '85,  1234, 1237. 

AflfllSTAJTT 

Capt.  T.K.  Bailey.    Report,  '85,  123C,  1239. 
P^steal  Olmrsctertatlcs. 

Description  of  livev^  *95»  Uib,  1237, 1941. 
PllUiS. 

By  Col.  Giilmore,  18S5,  for  the  improvement  of  the  river  between  Dariea  and 
Doboy,  a  distance  of  abotH  10  miles,  by  the  formation  of  a  channel  throogh 
the  shoals  below  Darien  12  feet  deep  at  low  water,  the  channel  to  be  obtained 
bv  dredging  and  maintained  by  the  construction  of  wing-diuns.  Estimated 
cost,  |i70,000,  '85.  1238, 1242. 
Sarveys. 

Ordered  by  act  of  July  6«  1884.    Made  under  direction  of  Col.  Giilmore,  '85,  1237. 


DAUPHIN  ISLAND  AND  CBDAB  POINT,  AI^A.— Sobvst  ov  8B04L 

BBTWKBK. 

Cemmerce. 

Justifleaiion  of  improvement,  '84,  1228. 

Chief  of  ENOiiaaBBS. 

Report, '84,  206. 
Emginbbr  in  Charqb. 

Mid.  A.  N.  Damrell.    Report, '84,  1227, 1228. 

A  8SIST  ANT 

C.  B.  Peroy.    Report,  '84,  1229. 
Physical  Characteristics. 

Route  dssoribed,  'M,  12:^. 
Plans. 

By  Mai-  Damrell,  for  the  formation  of  dredged  channels  through  either  Pass  Anz 
Herons  or  Grant  Pass,  '84,  1229,  1231. 
Sarrejrs. 
Ordered  by  act  of  August  2, 1882.    Made  under  direction  of  Mi^.  Damrell,  '84,  1388. 


DAVli  ISLAND  DAIVi.    (See  Ohio  Rivbb.) 
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DGAL^S  ISLAIfD*  HID.     Upper  thorongrlifare   between  island 
and  mainland-  Impbovembnt  of. 

Appropriations. 

1882 $5,000, '82,  855. 

Commerce. 

Commercial  statistics,  *82,  855:  '86,  870. 
£ngrlneers. 

CHiKr  OP  Knginbers. 

Reports,  '81.  150 ;  '82,  138 ;  '84,  145 ;  '85, 139;  '86^  132;  '87,  96. 
Enqineeks  in  Charge. 

Lieut.  Col.  W.  P.  Craighill,  1882-^84.    Reports,  '82,  855;  '83,  679:  '84,  903. 

W.  F.  Smith,  U.  S.  Agent,  1884-'—.    Reports,  '85,  889 ;  '86^  870;  '87.  946. 

A  fiATRT  A  NT 

Q.  W.  Pursons.    Report, '82,  856. 

Projects. 

By  Lieat.  Col.  Craighill,  1882,  to  provide  a  barbor  of  refage  for  small  vessels  and  a 
landing  place  for  steamers  by  dredging  an  anchorage  basin  with  an  approach 
from  deep  water  and  the  construction  of  a  breakwater  to  protect  the  dredged 
channel  from  filling.  Estimated  cost,  $20,000,  '82.  856;  '83,  680. 
Sarvejrs. 
Ordered  by  act  of  Jane  14, 1880.  Made  nnder  direction  of  Lieat.  Col.  Oraighill,  ^82, 
856. 


BEAL^S  ISI^AND,  IHD.     I^ower  thorongrhfare  between  Denies 

and  Uttle  Deal's  Island— Improvement  or. 

Appropriations. 

18dl 15.000, '81,884. 

Engineers. 

Chief  of  Engineers. 

Reports,  '80,  111 ;  '81, 138, 150 ;  '82,  133 ;  '83,  138. 
Engineer  in  Charge. 

Lieut.  Col.  W.P.Craighill,  1879-'83.    Reports,  '81,  882;  '82,  853;  '83,  679. 
Assistant' 

G.  W.  Parsons.    Report,  '81,  883. 
Contracts. 
D.  Constantine,  for  dredging,  at  27  cents  per  cubic  yard,  '81,  884. 


Operations. 

1881 


188l-'82.  16,561  cubic  yards  material  dredged,  '82,  854. 
1882-'83.  No  operations,  '83,  679.  ^ 

Plans. 

By  Lieut.  Col.  Craighill,  1881,  for  protection  of  channel  near  its  mouth  by  riprap 

dike.    Estimated  cost  from  $15,000  to  |20,000,  '81,  883. 
Projects. 
By  Lieat.  Col.  Craighill,  1881,  for  excavation  of  channel  100  feet  wide  and  7  feet 

deep  at  mean  low  water,  from  Tangier  Sound,  by  the  wharves  of  Daniel  and 

of  Vetra  &  Son,  with  turning  basin  at  upper  end.    Estimated  cost,  $10,000, 

81,  882« 

Surveys. 

Ordered  by  act  of  June  14, 1880.    Made,  1880,  under  direction  of  Lieut.  Col.  Craig- 
hill,'81,  883. 


HEAL  TO  SEABBIOHT— Examination  for  breakwater  at  harbor  or 

Long  Branch,  N.  J. 

(See  Long  Branch  Harbor,  N.  J. —Examination  of  co^t  from  Deal  to  Sea- 
bright  FOR  breakwater  AT.> 
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DEEB  CltEEK,  IIIISS.— Examikatioh  OV, 

Commerce. 

Justification  of  improvement,  '85,  1539. 
Biiffiiieers. 
Chixf  ov  Enqinesbs. 

Report,  '85  244. 
ENOINBKR  IK  Chabgb. 

Capt.  E.  Bergland.    Report,  '85,  1538. 
Assistant. 
F.  S.  Borrows.    Beport,  '85,  1540. 
Obstructions. 

Bailroad  and  highway  bridges  withoat  draws,  '85,  1539, 1543. 
Physical  Ciiaracteristlcs. 

Locality  described,  '85,  1538,  1540. 
Plans. 
Id  1884  Capt.  Berfj^land  considered  the  stream  worthy  of  improvement  if  the  arti- 
ficial obstractioDs  were  removed,  and  estimated  that  the  creek  coold  be  cleared 
of  logs  and  similar  obstractions  at  a  cost  of  $13,563,  '85,  1539,  1544. 
Snrvejrs. 
Exammatioo  ordered  by  act  of  July  5,  1884.    Made  under  the  direction  of  Capt. 
Bergland,  '85, 1538. 


DEEB  BITER,  NOBTH  FOBKED,  TEN N.—Impboykmsnt  ov. 

[$4,500  appropriated  by  act  of  Aagnst  11,  1888.] 
EniTin^ers. 
Chibv  or  Enqinbbbs. 

Beports,  '80,  158;  '81,  213;  '87,  203. 
Enoinkbbs  in  Chabgb. 
Mi^.  W.  H.  H.  Benyanrd,  1880.    Beport,  '81, 1492. 
Capt.  J.  H.  Willard.    Beport,  '87,  1484,  1494. 
Assistant. 
Z.  Harrison.    Beport,  '81,  1493. 
Plans. 
By  Mi^.  Benyanrd,  1880,  for  improvement  of  river  from  Sonth  Fork  to  Obion,  a 
distance  of  24  miles,  bv  removal  of  snags,  trees,  and  similar  obstrnctions,  and 
Gonstrnction  of  wing-dams.    Estimated  cost,  $15,415.75,  '81,  1496. 
In  1887  Capt.  Willard  considered  the  river  worthy  of  improvement  by  the  removal 
of  obstrnctions  at  an  estimated  cost  of  $20,000,  '87,  1484, 1494. 
Surveys. 
Ordered  by  act  of  Jane  14, 1880.    Made  under  diiection  of  Bfi^.  Benyanrd,  '81, 1492. 
Examination  below  Dyersbnrgh,  Tenn. ,  ordered  by  act  of  August  5, 1886.    Made 
under  direction  of  Capt.  Willard,  '87,- 1494. 


DEEB  BITEB,  SOUTH  FOBKED,  TElVlf.— iMPBOVBMBirr  ov. 


AMTOpriations. 


$3,000, '83,  1155. 

1884 2, 000, '84, 1338. 

1886 5,000, '86,  1368. 

1888 2,500,  act  of  August  11, 1888 

Statement  of  appropriations,  '87,  1485. 
Encroachments. 

Obstrnctions  to  navigation  from  bridges  and  dams,  '87,  1483. 
En^neers. 
CaiBF  OF  Engineers. 

Beports,  '80, 158;  '81,  213;  '83,  216;  '84,  226;  '85,  242;  '86^  237;  '87,  202. 
Engineers  in  Charge. 

Mai.  W.  H.  H.  Benyaurd,  1880-'83.    Report,  '81,  1489. 

Maj.  A.  M.  MiUer,  1883-'85,    Reports,  '83,  1154 :  '84,  1338. 

Capt.  E.  Benpland,  1885-'86.    Reports,  '85,  1529;  '86^  1367. 

Capt,  J.  H.  Willard,  1886-'—.    Report,  '87,  1482. 


1T2  INDEX  OF 

DEEB  BITSR«  SOUTH  FOBKm»,  TBHNi^-ConiiniMd. 

Enyineers— Continued. 
▲bsistants. 
Z.  Harriaon.    Report,  '81,  1490. 
J.  J.  Bury.    Beporto,  *84,  1339;  '85.  1531. 


OperatioiBS. 

1863 


lH83-'ri4.  17,915  logs,  siiAgs,  stamps,  and  trees  removed  from  river  channel,  *84, 1338. 

1884-^.  6,408  trees,  log^  snags,  etc.,  removed,  '8S,  1530. 

l885-'86.  No  operations  for  lack  of  funds,  *8e»  1367. 

l886-'87.  12,250  trees,  logs,  snags,  and  jams  removed,  'S?,  1482. 
Physical  Characteristics. 

Description  of  river,  '84,  V33i^. 
Projects. 

By  Mi^.  Benvanrd,  1880,  for  removal  of  snags  and  similar  obstruetions  and  olssr- 
ing  banks  of  South  Fork  from  Bbarou  to  the  mouth,  a  distance  of  114  mUas. 
Estimated  cost,  $19,250,  '81,  1491;  '87,  202. 

Ordered  by  act  of  Jane  14, 1880.    Made  under  direction  of  Mi^.  Benyanrd,  *BX  1^^« 


DEI^Al^TABE    BAT    TO    CHINCOTBAOVE    BAT.     (See   CniNOCK 
TBAOUS  Bay  to  Dblaware  Bat— Inland  navigation  brtwhrn*.) 


DELAWARE  BAT,  Ice-Harhor  at  hca4  #r— Su&ticy  ov. 

A  pproariatioBS. 

lttd<i 125, 000,  »82, 787. 

Coairacts. 

1883.  American  Dredging  Company,  for  removal  of  ice-piers  at  Reedy  Island,  ^88, 

6ia 
EafflMcers. 

CUIBP  or  fiNOnfSERS. 

Reports,  '80,  93,  98;  '81,  129;  '82,  125;  '83,  119;  '84,  129;  '85,  121;  '86, 118; 
'87,  80. 
Enginsbrs  in  Charos. 
Col.  J.  N.  Maoomb,  1880-^82.     Report,  '80,  611. 
Capt.  W.  Lndlow,  1882-'83.     Report,  '82.  784. 
Lient.  Col.  G.  Weitzel,  188:J-'H4.    Report,  '83,  618. 
Miy.  W.  H.  Heuer,  1884-'85.    Report^  '84,  rii7;  '85,  841. 
Lieut  Col.  H.  M.  Robert,  1885-'—.    Reports,  '85,  840;  '86,  834;  '87,  804. 

AfiSISTANT 

A.  Stierle.    Reports,  '83,  619;  '84,  817;  '85,  842. 
Physical  Cliaracteristics. 

Tide-gange  observations  at  Port  Penn  and  Listou's  Point,  from  August  25  to  October 
19   1883  '84   623 

Borings,  H83,  ''84,  824;  flood  and  ebb  current  surface  velocities,  1883,  '84,  825. 
Plans. 

By  Capt.  Ludlow,  1880,  for  an  ice-barbor,  protecting  alH>nt  9  acres,  near  Liston's 
Bay ;  to  consist  of  an  iron  substructure  of  screw  piles  carrying  a  wooden  super- 
structure.   Estimated  cost  from  $200,000  to  $250,000,  '80,  613;  '81,  847. 

Plan  modified  in  1882  at  an  estimated  cost  of  $406,090.47,  '82,  785,  '^^7. 

Consideration  of  plan  of  ice-harbor  near  Liston's  Point,  '84,  817-822;  '85,  841-845. 
Estimated  cost,  $308,800,  '85.  845.    ~ 

In  1885  Lieut.  Col.  Robert  considered  the  plans  hitherto  proposed  defective,  and 
recommended  that  the  matter  remain  for  the  present  in  abeyance,  '85^  841 ; 
'86,  836.  Suggesting  a  consideration  of  the  use  of  an  ice  breaker  of  floating 
pontoons  heavily  anchored,  in  place  of  the  previously  proposed  straotures,  '80, 
836;  '87,  804. 
Sarvcys« 

Ordered  by  act  of  June  14, 1H80,  *81,  846;  '83,  619;  '84,  817;  '85,  842. 
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PBLAWABS  BRSA^WATEB,  PBIi» 

(Con tinned  from  Vol.  I,  p.  169.) 

AwmwmmwiwMmmn. 

im^9 18,192,103.70 

18H8 125, 000. 00. '82. 792. 

1684 76.000.00/84,846. 

1886 66, 260. 00, '86, 840. 

Total 2,448,363.70 

1898 100,000.00,  actof  AngQstU,  1888. 

Coatracto. 

1882.  Epping^r  A  Rnasel.  for  timber,  ^83,  668.  S.  R.  CnmmingB,  for  oreoaoted 
timber,  '83,668.  Finiey,  Qarret  6l  Wilson,  for  iron,  '83,  668.  P.  G.  Field,  for 
lnm,'83,66& 

1883.  W.  H.  Brown,  for  granite,  at  $3.23  per  ton,  '83,  669.  H.  L.  Fearing,  for  rope 
and  cordage,  '84, 845. 

1884.  A.  J.  Howell,  for  stone,  at  |2.99  and  $2.77}  per  cnbic  yard,  '84,  846.  C.  A. 
BiowD,  for  atone,  at  $1.74  per  ton,  declined  to  enter  into  contract,  ^85, 847, 848. 
Andrews  A  Locke,  for  stone,  at  $1.99  per  ton,  '85,  848. 

1885.  W.  M.  Field,  for  stone,  at  $2. 24  per  ton,  '86, 841. 

1886.  W.  M.  Field,  for  stone,  at  $2. 10  per  too,  '87. 807. 
Commerce. 

1880.  Number  of  vessels  nsing  harbor,  '80, 610. 

1881.  Nnmber  of  Teasels  nsing  harbor.  *81, 821. 

1882.  Nnmber  of  vessels  nsing  harbor,  '83. 669. 

1883.  Number  of  vessels  nsing  harbor,  '84, 847. 

1884.  Nnmber  of  vessels  nsing  harbor,  '85, 847. 

1885.  Nnmber  of  vessels  using  harbor,  '86, 840. 

1886.  Number  of  vessels  using  harbor,  '87, 807. 
Necessity  for  increaaed  harbor  area,  82, 792. 

Eayfaeers. 

GHIKV  OV  £NaiKKKRS. 

Reports, '80, 97;  '81,127;  '82,125;  '83,129;  '84,137;  '85,122;  '86,119;  '87,81. 
Enginkrrs  in  Charge. 
Col. J.N. Macomb,  1877-'8t.    Reports, '80, 610 ;  '81,820. 
Capt.  W.  Ludlow,  1881-*82.    Report,  82, 791 . 
Lieut.  Col.  6.  Weitzel,  1882-'84.    Report,  '83, 666. 
Ma|.W.H.Hener,1884-'85.    Report, '84, 845. 

Lieut.  CoL  H.  M.  Robert,  1886-'—.    Reporta,  '85, 846 ;  '86, 839;  '87, 805. 
Absbbtamtb. 
A.  Stierle.    Report,  '81,  821. 
J.  M.  Btewart.    Reporta,  '83,  669;  '84,  846. 
Operations. 
18r0-'82.  Operationa  Buapended,  '70,  422;  '76,  i,  278;  '79,  453;  '83,  666. 
1882-^83.  Conatrnction  of  derrick,  aoows,  and  delivery  of  brush  and  oreoaoted  pilea, 

'83,669. 
1883-'84.  Conatrnction  of  mattreaa  foundation  in  progreas;  7,500  tona  granite  re- 
ceived, '84,  846. 
1884-'86.  258  mattreaaea,  1,813  cubic  yarda  of  amall  and  1,198  tona  of  large  atone 
placed  in  foundation  of  work,  and  3,000  tona  of  atone  delivered  in  the  gap,  '85, 
846. 
1885-^86.  30,339  tona  of  atone  placed  in  the  gap,  '86,  839. 
1886-^87.  24,025  tona  of  atone  placed  in  the  gap,  '87,  805 
Physical  Cliaraeferistics. 
Ice  formation  in  harbor,  '81,  821. 
Changea  of  depth  In  harbor,  '82,  791. 
Slopea  of  the  breakwater,  '86,  840. 
Projects. 
The  original  project  waa  aubmitted  in  1828  by  a  Board  of  Commiaaionera  appointed 
by  Congresa,  and  propoaed  the  construction,  in  the  concavity  of  the  bayjnat 
inaide  of  Cape  Henlopen,  of  two  maaaive  works  on  the  pierres  perdnea  or  rip- 
rap ayatem,  aeparated  by  a'l  interval  of  1,390  feet ;  the  larger  work,  called  the 
breakwater,  to  afford  safe  anchorage  during  gales  from  the  north  and  east,  and 
the  lesser,  called  the  ice-breaker,  to  protect  shipping  against  northeast  gales 
and  the  heavy  drifting  ice  in  the  bay,  '79,  463 ;  ^86,  119. 
This  project  waa  completed  in  1869,  under  aggregate  appropriations  of  |2,192, 103.70, 
and  resulted  in  the  construction  of  a  breakwater  2,558  feet  long  and  an  ioe< 
teeaker  1,858  feet  long  on  top,  '79,  453 ;  '86^  119,  840. 
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DBLAWABB  BREAKWATER,  DEL.--€ontmiied. 

Projects— Con  ti  nned. 

The  Boards  of  fingiueeni  of  1R71  and  1879  recommended  the  eUware  of  the  interral 
between  the  breakwater  and  ice-breaker  by  a  work  similar  to  those  already 
built,  at  an  estimated  cost  of  from  $600,000  to  (1,314,200,  '72,  756;  '79,  456. 

In  1882  Capt.  Ludlow  proposed  the  closure  of  the  sap  by  a  random  stone  foanda- 
tion  carrying  a  concrete  snperstructnre;  the  foundation  to  be  brought  to  a 
height  of  1*^  feet  below  mean  low  wat«r,  with  a  top  width  of  48  feet;  the  con- 
crete superstructure  to  have  a  bottom  width  of  2A  feet,  a  top  width  of  12  feet, 
and  to  rise  12  feet  above  mean  low  water.  The  estimated  cost  was  |67&,000, 
'82,792;  '86,  119. 

In  I8ii3  a  brush  mattress  foundation  under  the  random  stone  soperstrnoture  was 
aclopted,  '83,  130,659;  '84,  84.5. 

In  1884  the  pile-bridge  forming  a  part  of  the  project  of.  1882  was  abolished,  *84, 
846;  '85,122,847;  '87,81. 

Causes  for  probable  increase  in  cost  as  originally  estimated,  '87,  806. 
Surveys. 

Ordered  by  act  of  March  3,  1881,  'B3,  130.  Made  under  direction  of  Capt.  Ludlow. 
'82,  792. 


OEJLAWARE  AND  CHESAPEAKE  BAY-Camal  bbtwbbn. 
(See  Chbsapeakb  and  Delaware  Bays.) 


DELAW^ARE  RIVER— Improvement  of,  including  between  Bbidesburg 
AND  Trenton,  below  Bridbsbukg,  at  Smithes  Island,  at  Schooner 
Ledge,  and  at  Chbrrt  Island  Flats. 

(See  also  Delaware  Bivbr  at  Philadelphia.  ) 

(Continued  from  Vol.  I,  p.  172.) 

A  pproprtalions. 

l80^-'79 $611,448.71 

1H80: 

Between  Trenton  and  Whitehill 10, 000. 00,  '80,  562. 

Below  Bridesburg 85,000.00,  '80,569. 

At  Schooner  Ledge 40,000.00,  '80,  578. 

At  Cherry  IsUnd  Flats 100,000.00,  '80,  580. 

1881: 

Between  Trenton  and  Bridesburg 10, 000. 00,  '81,  735. 

Below  Bridesburg 100, 000. 00, '81,  745. 

At  Schooner  Ledge 40,000.00,  '81.755. 

At  Cherry  Island  Flats 100,000.00,  '81,  760. 

1882: 

Between  Trenton  and  Bridesburg 10, 000. 00,  '82,  727. 

Below  Bridesburg 1:^,000.00,  '82,  737. 

At  Schooner  Ledge 40,00<).00,  '82,742. 

At  Cherry  Island  Flats 100, 000. 00,  '82,  745. 

1884.  Between  Trenton  and  mouth 200,000.00,  '85,  799. 

1886.  Between  Trenton  and  mouth  ....  210, 000. 00,  '86,  808. 

Total 1,792,448.71 

188« 250,000.00.actof  August  11, 1888. 

Gommerce. 

Licit  of  vessels  sunk  in  Delaware  River  and  Bay,  '81,  746. 
Draught  of  vessels  seeking  port  of  Philadelphia,  '85,  804. 
ContractE. 
Between  Trenton  and  Bridesburg: 

1879.  J.  V.  Patten,  dredging,  at  r)5  cents  per  cubic  yard,  '80,  563. 

1880.  M.  Herron,  dredging,  at  22  cents  per  cubic  yard^  '81,  735. 
18^1.  M.  Herron,  dredging,  at  22  and  50  cents  per  cubic  yard,  '82,  728. 
I9d^.  M*  Herrooi  drt»4gii}g,  at  40  fto4  00  cents  per  oabio  yiMrd,  '89|  574« 
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BBLAWARB  RIVEB-ContiniMd. 

€«Btract8--0antiDaed. 
Bklow  Bridbsburo: 

1879.  O.  F.  Ferris,  diedging,  at  26f  oeots  per  cobio  yard,  '80,  570.  F.  B.  Colton, 
dredging,  at  27^  cents  per  cnbie  yard,  '80, 570. 

1880.  Q.  F.  Ferris,  dredging,  at  35  oents  per  onbtc  yard,  '80,  570.  Amerioan 
Dredging  Company ,  dredgmg,  at  39  and  46  cents  per  cubic  yard,  '81,  747.  F. 
Pidgeon,  drednng,  at  33  and%  cents  per  cubic  yard,  '81,  747. 

1881.  American  Dred^ng  Company,  dredging,  at  39,  41,  and  58  cents  per  cubic 
yard,  '82,  738.  National  Dredging  Company,  dredging,  at  34^,  37,  and  40  cents 
per  cubic  yard,  '82,  738. 

1882.  National  Dredging  Company,  dredging,  at  40  cents  per  cubic  yard,  '82,  738. 
Delaware  and  Chesapeake  Improvement  Company,  dredging,  at  37  cents  per 
onbie  yard, '83,  605.  New  York  Steam  Dredging  Company,  at  54|  cents  per 
cubic  yard,  '83,  605.  American  Dredging  Company,  dredging,  at  35  cents  per 
cubic  yard,  '83,  605.  New  York  Steam  Dredging  Company,  dredging,  at  :i8 
cents  per  cubic  yard,  '83.  605.  Delaware  and  Chesapeake  Improvement  Com- 
pany, dredging,  at  23^  cents  per  cubic  yanl,  '84,  H04. 

At  Schoonkr  Lkdgb: 

1880.  Townsend  &  Trumbull,  rock  removal,  at  $21  per  cubic  yard,  '80, 578.  Amer- 
ican Dredging  Company,  rock  removal,  at  $17  p«^r  cubic  yard,  '81,  755. 

1881.  American  Dredging  Company,  rook  removal,  at  $24  per  cubic  yard,  '82,  742. 

1882.  American  Dredging  Company,  rock  removal,  at  |21  per  cubic  yard,  '83,  608. 
At  Chebrt  IsuiND  Flats. 

1879.  F.  B.  Colton,  dredging,  at  23  cents  per  cubic  yard,  '80,  560. 

1880.  National  Dredging  Company,  dredging,  at21iV  cents  per  cubic  yard,  '81,  760. 

1881.  National  Dredging  Company,  dredging  at  21  cents  per  cubic  yard,  '82,  745. 

1882.  National  Dredging  Company,  dredging,  at  23  cents  per  cubic  yard,  '83,  609. 

BSTWEKK  TbEMTON,  N.  J.,  AND  TUB  MOUTH. 

1885.  American  Dredging  Company,  for  dredging  west  of  Petty's  Island,  at  19^ 
cento  per  cubic  yard,  '86,  812.  Amerioan  Dredging  Company,  for  dredging  at 
Mifflin  Bar,  at  9j  cents  per  cubic  yard,  '86,  812.  £.  D.  Register,  for  dike  con- 
stmotion  at  Mfflin  Bar,  '86,  812.  Failure  to  complete  contract  and  its  an nu  11- 
ment,  '86,  804.  J.  A.  Bouker,  for  dike  construction  at  Fisher's  Point  and  Mif- 
flin Bar,  '86,  812.  R.  Patterson  &  Sons,  for  dike  construction  at  Mifflin  Bar, 
•86,  812. 

1886.  R.  W.  Gibson,  for  construction  of  Smith's  Island  revetment,  '87,  797. 
American  Dredging  Company,  for  dredging  at  Smith's  Island  Bar,  at  18  cents 
per  cubic  yard,  '87,  797.  J;  A.  Bouker,  for  furnishing  stone  for  Smith's  Island 
revetment,  at  $1.8:)  per  cubic  yard,  '87,  797.  American  Dredging  Company,  for 
dredging  west  of  Petty's  Island,  at  32  cents  per  cubic  yard,  '87,  797.  J.  H. 
Ward,  for  stone  at  Mifflin  Bar  Dike,  at  $1.09  per  cubic  yard,  '87,  797. 

1887.  M.  W.  Locke,  for  dike  construction  at  Reedy  Island,  '87,  797.  Comparison 
of  cost  of  dredging  by  contract  and  hired  labor,  '81,  757 ;  '82,  734. 

Ghuef  of  Engikbbrs. 

Reports,  '80,  91,  92,  93;  '81,  116,  117,  118,  119;  '82,  116,  117,  118,  119;  '83.  112, 
113,  114,  115,  116;  '84.  122,  123,  124,  125,  126;  '85,  115,  116,  117,  118,  119,  811; 
'86,113,  114,  115,  825;  '87,76. 
Board  of  Enqinbicrs. 

Constituted  by  S.  O.  No.  79,  C.  of  E.,  1879,  to  consider  the  improvement  in  prog- 
ress at  Bulkhead  Shoals  and  Cherry  Island  Flats.  Report,  '80. 575.  The  Board 
approve  of  plans  in  progress,  and  recommend  that  dredged  material  be  placed 
on  the  submerged  lands  adjacent  to  the  channels  dredged,  '80,  567,  576. 

(Col.  Macomb,  Lieut.  Cols.  Raynolds  and  Michler  and  Capt.  Ludlow.) 

The  Board  of  1885,  constituted  by  S.  O.  No.  117,  C.  of  E.,  1864,  to  examine  and 
report  upon  the  permanent  improvement  of  the  Delaware  River  and  Bay,  rec- 
ommend the  formation  of  a  ship  channel  between  Philadelphia  and  deep  water 
in  the  bay  not  less  than  600  feet  wide  and  26  feet  deep  at  mean  low  water,  '85, 
822,830. 

(Lieut.  Cols.  Craighill  and  McFarland  and  Majs.  Gillespie  and  Heuer.) 

Board  reconvened  October,  1885,  to  consider  objections  made  by  citizens  of  Cam- 
den to  the  construction  of  Fisher's  Point  dike.    Report,  '86, 822. 
Engineers  in  Charge. 

Col.  J.  N.  Macomb,  1877-'ol.  Reports,  '80.  561,  563,  577,  579;  '81,  733,  736,  752, 
756. 

Capt.  W.  Ludlow,  1881-'82.    Report,  '82.  725.  728,  740,  743. 

Lieut  Col.  G.  Weitzel,  1882-'84.    Report,  '83.  594,  596, 607,  60?, 

UffaU  T.  L.  C»sey,  March  19  to  April  19,  1884,  '8f,  792. 
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E«9faeenH-0oDtiniied. 
ENGiNSBRfl  IK  Chabob— Contiaoed. 
Miy.  W.  H.  Hener,  1884-'d5.    Reporto, '84,  793,  704,  806^  809;  *85.  803. 
Lieat.  Col.  H.  M.  Robei  t,  1H85-'— .    BeporU,  *85,  796,  833,  834,  836,  896 ;  "86, 801,  * 
880,  896, 828,  829;  '87,786-799. 

AB8IBTA1ITB. 

T.  ValeDtine.    Reports,  '63.  601 ;  '84,  80d,  803,  809,  810;  '89,811. 
A.  fitierle.    Reports,  '83,  &95,  598,  599 ;  '84,  799,  797,  800 ;  '85. 813. 
J.  J.  Lee.    Report,  '83,  601,  602. 
T.  a.  Looke.    Report,  '83,  608. 
J.  H.  Diiger.    Report,  '83,610. 
Lieat.  T.  L.  Casey.    Report,  '85, 815. 
£.  A.  Qiesler.    Report,  '85, 817. 
JLeyal  Procee^iagv* 
iB^anotion  granted  by  State  of  New  Jersey  against  oonstraction  of  Fisher's  Point 
dike,  '8ei  804,  806,  813,  815.    Iinanotion  removed  by  United  SUtes  cirooit 
conrt,  '86,  607. 
OMratioas. 

BbTWKRN  TKEMTON  AKD  BORDBNTOWN  and  WaiTSHILL. 

1879-'80.  Closing  of  Dnck  and  Long  Island  bar  baok  channels  with  timber  dikes 
filled  with  ffravel,  '80,  561 ;  '81,  734.  12,760  onbio  yards  dredged  from  cdian- 
nels  at  Borden  town  and  Periwig  Island,  '80,  562. 

188&-'81.  47,645  cubic  yards  dredged  from  channels  at  Bordentown ;  Duck  and 
Long  Island  Bar  dikes  repaired,  '81,  734. 

1881-^82.  21,085  cubic  yards  dredged  fh>m  channel  at  Bordentown,  ^2,  726. 

18eB^-'83.  Repairs  to  Duck  and  Long  Island  Bar  dikes ;  11,428  cnbic  yards  dredged 
from  channel  at  Bordentown,  '83,  595. 

1883-^84.  6,120  cnbic  yards  dredged  frt>m  channel  at  Bordentown,  '84,  123, 793. 
Bblow  Bridbsburo. 

1879-^HO.  48,132  cnbic  yards  dredged  from  channel  west  of  Potty's  Island,  oppo- 
site Port  Richmond,  '80, 5()4.  71,000 cubic  yards  dredgeil  from  Mifflin  Bar,  '80, 
564.    5,000  cubic  yards  dredged  from  Bulkhead  Shoals,  '80,  565, 577. 

1889-'81.  Channel  75  feet  wide  and  9  feet  deep  dredged  acrons  upper  end  of  Five- 
Mile  Bar,  '81,  736.  72,198  cubic  yards  dredged  from  channel  west  of  Potty's 
Island,  '81,  7.'J7.  10,000  cubic  yard-s  dredged  from  channel  across  upper  end  of 
Smith's  Island  Bar,  '81, 737.  13,252  cubic  yards  dredged  from  Mifflin  Bar,  '81, 
739. 

1881-*'89.  6,500  cubic  yards  dredged  from  channel  at  npper  end  of  Petty's  Island, 
'82, 729.  38,869  cubic  yards  di edged  from  channel  at  Port  Richmond,  '82,  730. 
13,000  cnbic  yards  dredged  from  channel  across  upper  end  of  Smith's  Island 
Bar,  *82,  731.  22,000  cnbic  yards  removed  from  Mifflin  Bar,  '82,  7:».  40,000 
onbio  yards  removed  from  Bulkhead  Shoal,  '82,  7:^). 

188:^-'83.  7,516  cubic  yards  removed  from  channel  at  Port  Richmond,  '83,  597, 598. 
11,566  cubic  yards  removed  from  bar  at  upper  end  of  Petty's  Inland,  '83,  598. 
135,194  cubic  yards  removed  from  Mifflin  Bar,  '83,  600.  67,119  cnbic  yards  re- 
moved from  Bulkhead  Sboa),  '83, 601. 

1883-'84.  29,446  cnbic  yards  removed  from  channel  at  Port  Richmond,  '84,  795. 
^gKr^Kftte  of  maerial  removed  at  this  poiur,  200,412  cubic  yards,  '84,  798. 
23,394  cnbic  yards  removed  f^om  Smith's  Island  Bar  at  npper  end  of  island,  '84, 
801.  80,154  cnbic  yards  removed  from  Mifflin  Bar,  '84,  802.  111,281  cubic  yards 
removed  from  Bulkhead  Shoal,  '84,  803. 

1884-'85.  16,372  cubic  yards  removed  from  Smith's  Island  Bar,  '85.  834. 
At  Sohoonkr  Lbdqb. 

187^'80.  1,386  cnbic  yards  of  rock  and  bowlders  and  2,309  cubic  yards  of  sand 
and  gravel  removed,  '80,  577. 

1880-'81.  476  cubic  yards  of  rock  and  bowlders  and  1,740  cnbic  yards  of  sand  and 
gravel  removed,  '81,  753.  Cost  of  rock  removed,  |25.11  per  cnbic  yard,  '81, 
754. 

1881-'82.  1,886  cubic  yards  rock,  834  cubic  yards  bowlders,  and  3,867  cubic  yards 
sand  and  gravel  remove<l,  '82,  741. 

1882-'83.  1,481  cubic  yards  rock,  643  cubic  yards  bowlders,  and  3,566  cubic  yards 
sand  and  gravel  removed,  '83,  608. 

188:}-'84.  288  cubic  vards  of  rock  removed,  '84,  809. 

1884-'86.  No  operations,  '85,  835. 
At  Cherry  Island  Flats. 


1879-^80.  Commencement  of  operations ;  300,000cnbio  yards  dredged  from  oluuinel, 

'80,  579. 
1880-'81.  405,374  cnbic  yards  dredged  from  channel,  '81,  757. 
1881-^82.  409,342  onbio  yards  dredged  from  channel,  '82,  743. 
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0£l4AWARB  RIVER— ContiBiied. 

Operations— CoDtinned. 

188iM83.  338,4^  cubic  yards  dredged  from  ohannel,  '83, 610. 
1883-'84.  141,601  cubic  yards  dredged  from  channel,  '84,  810. 
.       1884--^.  No  operations,  '85,  836. 
Fbom  Trenton,  N.  J.,  to  the  mouth. 
1885-'86.  Construction  of  gravel  dike  between  Long  Bar  and  Emily  Islands,  '86, 
803.    Construction  of  3,500  linear  feet  of  brush  and  stone  dike  at  Fibber's  Point, 
'86^  803.    91, 104  cubic  yards  dredged  from  channel  across  upper  end  of  Five-Mile 
Bar,  '86,  805.    105,331  cubic  yards  dredged  Irom  main  ship  channel  west  of 
Petty's  Island,  '86, 805.    98,145  cubic  yards  dredged  from  channel  across  Mifflin 
Bar,  '86^  806.    Partial  construction  of  1,800  linear  feet  of  dike  at  Miffiiu  Bar, 
'86,  804.    Survey  and  tidal  observations  in  progress,  '86,  862. 
1886-'87.  33.806  cubic  yards  dredged  from  channel  across  upper  end  of  Five-Mile 
Bar,  '87,  789.    60,019  cubic  yards  dredged  from  main  ship  channel  west  of 
Petty's  Island,  '87, 789.    Coustmction  of  1,100  linear  feet  of  revetment,  and  the 
removal,  by  dredging,  of  58,125  cubic  yards  in  the  formation  of  a  channel  across 
Smith's  Island  Bar,  '87, 790.   Partial  construction  of  7,300  linear  feet  of  dike  at 
Mifflin  Bar,  '87,  788.    Commencement  of  dike  from  lower  end  of  Reedy  Island, 
'87,  789.    Survev  between  Bridesbnrg  and  Trenton,  and  tidal  observations  at 
points  below  Philadelphia  in  progress,  '87,  786,  787. 
Physical  Characteristics. 

Law  of  increase  of  cross-sectional  areas,  '85,  817, 819. 
Plans. 
By  Col.  Weitzel,  1883,  for  the  widening  of  the  Pennsylvania  channel  opposite  Petty 's 
Island  by  the  removal  of  a  part  of  the  west  side  of  the  island  near  its  lower  end, 
'84, 795.    In  1884  Maj.  Heuer  sabmitted  a  report  and  estimate  for  the  proposed 
work  of  11,010,460,  '84,  796. 
Projects. 
BicTWBKN  Trenton  and  Bridssbdrg. 
The  efforts  of  the  past  on  this  part  of  the  riTcr  have  been  directed  towards  the 
improvement  of  tne  river  between  Trenton  and  Whitehill  by  dredging  through 
.  the  bar  iu  the  vicinity  of  Bordentown  and  Periwig  shoal,  so  as  to  furnish  navi- 
gable channels  carrying  6  to  8  feet  at  mean  low  water,  '84,  122 ;  '85,  115, 803 ; 
%6,  113. 
Plans  for  the  comprehensive  improvement  of  this  part  of  the  river  not  yet  con- 
sidered, '86, 113. 
Below  Bridcsburg: 
By  Col.  Weitzel,  1884,  for  the  ibrmation  of  a  dredged  channel  across  Smith's 
Island  Bar,  Just  above  the  island,  350  feet  wide  and  10  feet  deep  at  mean  low 
water,  for  the  accommod  ation  of  the  cross-river  traffic,  '84,  124,  tiOO ;  '85,  805, 
813,  814. 
In  1885  Lieut.  Col.  Robert  proposed  the  formation  of  a  channel  200  feet  wide  and 
10  feet  deep  across  Smithes  Island  Bar  in  the  vicinity  of  that  executed  under 
tlie  previous  projecL    To  provide  as  far  as  possible  against  the  refilling  of  the 
channel  it  was  proposed  to  give  it  protection  by  a  line  of  revetment  placed  on 
each  side  of  the  drodged  channel  and  also  oblique  to  the  axis  of  the  oar,  so  as 
to  direct  into  it  a  part  of  the  ebb  tide.    Estimated  cost,  $40,000,  '86,  806,  8"^ ; 
•87,  793,  794. 
The  prelects  prior  to  1885  for  the  improvement  of  the  riTcr  between  Philadelphia 
and  tne  bay  have  been  directed  towards  the  formation  of  channels  24  feet  deep 
at  mean  low  water  across  the  bars  below  Philadelphia  by  means  of  dredging, 
except  at  Schooner  Ledge,  where  solid  rock  was  to  be  removed,  '85,  115,  804 ; 
'86^  113. 
The  Board  of  Engineers  of  1885  recommended  the  formation  of  a  ship-channel  from 
a  point  opposite  Philadelphia  and  about  midway  between  the  American  Ship- 
Building  Company's  yard  and  the  Gas-Trust  Wharf,  to  deep  water  in  Delaware 
Bay,  having  a  least  width  of  600  feet  and  a  depth  of  26  feet  at  mean  low  water. 
The  formation  of  such  a  channel  to  be  obtained,  except  at  Schooner  Ledge, 
where  rock  would  require  to  be  removed,  by  regulating  the  tidal  flow  by  roeaos 
of  dikes,  with  recoarse  to  dredging  where  necessary  as  an  aid  to  such  contract- 
ing and  regulating  works.    Estimated  cost,  $2,425,000,  '85,  802,  822,  830.    1  he 
project  for  the  improvement  of  the  river  between  Trenton  and  Philadelphia  to 
be  submitted  after  completion  of  detailed  surveys,  '85,  799,  822;  '86,  113. 
Surveys. 
Ordered  by  act  of  June  14, 1880,  '80, 98.    Made  under  direction  of  CoL  Maoomb,  '79, 

485;  '81,  743. 
Between  Trenton  and  Bordentown,  '83,  112. 
In  front  of  Philadelphia,  '83,  599;  '84,  799. 

1443  £N 12 
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Snrvejrs^-Cootinned. 
Above  Bridenbarx,  '85,  799;  '86,  808;  '87,  786. 
Maps. 

At  Potty's  Island,  '80,  564. 

At  Bohooner  Ledge,  '80;  578. 


BBLAWABS  BIVSB  AT  PHIJLABEJLPHIA,  PA.-lMPROTXMurr  of. 

Bj  tke  Mui  retolatioD  of  FetMUMj  17, 1888,  |6,000  wm  appropriated  for  a  mrrey  of 
the  riYor  between  the  eities  of  Philadelphia  and  Camden,  and  the  Secretary  of 
War  aBthorised  to  appoint  a  Board  of  Engineers  to  examine  and  report  npon 
Una  part  of  the  river. 

The  aot  of  Angnst  11, 1886,  appropriated  9500,000  for  the  improvement  of  the  harbor 
between  the  eities  of  Pniladelphia,  Pa.,  and  Camden,  N.  J.,  by  the  removal  of 
Snith^a,  Windmill,  and  Potty's  islands,  or  such  narts  of  them  and  the  shoals 
adjaoent  thersto  as  may  be  required ;  provided  tnat  no  part  of  this  snm  shall 
be  expended  until  the  title  to  the  lands  forming  saeh  islands  shall  be  acquired 
and  vested  in  the  United  States  without  charge  to  the  latter  beyond  ^00,000 
of  the  snm  herein  appropriated. 


INB8   MOtmSS  BAFllM,  MlaslMfppI  Biver— Improvkmknt  of  amd 

OPKIUTION  OF  CANAL  AND  GONSTRUCTION  OF  DRT-DOCK  AT. 


AppTMriattoas. 


(Continued  from  Vol.  I,  p.  175.) 

, 14,646,700 

1880: 

For  improyement  of  rapids ....  ^>  000  ?, on  i  rr 

For  operations  of  oanal 30,000  S       ' 

1881.  Improvement  of  rapids....  2.5,000,  '81, 17:?7. 
1882: 

Improvement  of  rapids ,  30, 000,  '82, 1778. 

Construction  of  dry-doek 30,000,  '82,  38a 

1884:  I 

ImprOTement  of  rapids 50, 000,  '84,  1578. 

Construction  of  dry -dock .30, 000,  '84,  1567. 

1886:  I 

Improvement  of  rapids 26, 250,  *86,  1468.  > 

Construction  of  dry-dook 48,750,  '86^  1478. 

Total 4,936,700  I 

1888: 

ImpiOToment  of  rapids 35, 000  >     .  ^*  *  „.^^  1 1  iim 

Construction  of  dry-dock 16.250  ]^^  ^^  ^"8^  "'  ^*^  i 

List  of  appropriations,  '8&  1467, 1469;  '87,  1641.  i 

AllotmenU  for  operation  of  canal,  '86^  1469;  '87,  1645, 1651. 
Ceniaierce. 

1880.  Stetement  of  commerce  passing  canal,  '80,  1563.  I 

1881.  Statement  of  commerce  passing  oanal,  '81,  1736.  ' 

1882.  Statement  of  commerce  passing  canal,  '82,  1785. 
188J.  Sutemeut  of  commeree  passing  eanal,  '83, 1422. 
18^4.  Statement  of  commerce  passing  canal,  '84,  1585. 

1885.  Statement  of  commerce  passing  canal,  '85,  1707. 

1886.  Statement  of  commerce  passing  canal,  '86^  1476. 

1887.  Statement  of  commerce  passing  canal,  '87,  1650.  I 
Segnlations  for  use  of  canal,  '85,  1701.  | 

Contracts. 

1881.  With  Tallant  Marble  Company,  for  riprap  stone,  at  $2.34  per  cubic  yard.  '88, 
1779. 

1882.  With  Patterson  Brothers,  for  riprap  stone,  at  $3  per  cubic  yard,  '82, 1779. 
1884.  With  Patterson  Brothers,  for  furnishing  stone,  '85,  1696,  1706. 

1886.  Patterson  Brothers,  for  furnishing  stone,  '87,  1652. 

1887.  Meaoham  &  Wright  for  hydraulic  cement,  '87,  1652. 
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PBS  iKOIBffifl  RAPHM-CoDtinwd. 

Chikf  of  Enoinxsrs 
Reports,  '80, 177 ;  '81,  338;  *82,  232,  233;  '83,  239,  240;  '84,  24^  243;  '85,  263, 
264;  '86,  253,  254;  '87,  219,  220,  221. 

Bmaknsejis  im  Chakob 
Mai.  A.  Stickney,  1B78-^81.    Reports,  '80.  1555;  '81,  1731. 

Hig.  A.  Mackenzie,  188W— /   Reports,  '82,  1777, 1781 ;  '83, 1413, 1416, 1422;  '84, 
1576,1580,1586;  '85,  1697,1700,1707;  '86,  1464,1468,1477;  '87, 1639,1644,  1661. 

Assistant 
M.  Meigs.    Reports,  '82, 1779, 1782 ;  '83, 141S,  1419, 1423 ;  '84, 1S78, 1582, 1588;  '85, 
1699, 1704, 1706;  '86,  1465, 1473, 1477 ;  '87,  1642, 1648, 1662. 
I«e9lslaCloii. 

Relating  to  operation  of  oanal,  '81,  385. 

Relating  to  oonstniction  of  dry^ock,  '82,  233,  388. 

Relating  to  constraction  of  pier,  '85,  1697. 
Operations. 

1879-'80.  2,231  enbie  yards  rock  removed  from  channel,  *80,  15S7.  39,336  cubic 
yards  of  mad  removed  from  canal ;  lock  gronndn  graded  and  riprap  face  wall 
bailt,  '80,  1558,  1561.    Operation  of  canal,  '80,  15o0. 

1880-^1.  1,482  cubic  yards  rock  removed  from  channel,  '81,  1732.  Two  tinber 
cribs  placed  at  entrance  to  canal ;  9,003  cabic  yards  mud  removed  from  caoal; 
grading  lock  grounds,  '81,  1734.  Provision  for  future  operation  of  caual,  '81, 
3%.    Operation  of  canal,  '81, 1734. 

1881-^82.  1,332  cubic  yards  rock  removed  from  channel,  '82, 1777,  1780.  352  cnbie 
yards  stone  placed  for  embankment  protection,  '82,,  1777.  67,790  cubic  yards 
mud  removed  from  canal ;  repairs  to  oanal  embankment,  '82, 1781, 1783. 

1882-'83.  3,764  cubic  yards  rock  romoved  from  channel;  14,223  square  yards  riprap 
face  stone  laid  in  caual  embankment ;  preparations  ma4e  for  raising  lower  lock 
walls :  repairs  to  guidinff  cribe,  '83, 1415.  Repair  of  canal  embankment,  locks, 
and  dredge;  100,000  cubic  yards  mud  removed  from  canal,  '83^  1419.  1420. 
Operation  of  canal,  '83,  1416.  Preparations  for  construction  of  dry-dock,  '83, 
1423. 

1883~'84.  7,089  square  yards  riprap  protection  placed  on  canal  embankment;  east 
wing*wall  at  foot  of  canal  raised ;  2,380  cubic  yards  of  rock  and  26,067  cubic 
JBX&  sand  removed  from  channel,  '84, 1577, 1579.  624  cubic  yards  of  rock  and 
77, 931  cubic  yards  sand  removed  from  canal  and  approaches,  '84,  1583.  Re- 
pairs to  dredge-boat  and  lock  machinery,  '84,  1584.  Oi>eration  of  canal,  '84, 
1580.    Progress  on  dry- dock,  '84,  1587,  1588. 

1884-^85.  4,608  cubic  ya  ds  riprap  s  une  plac  d  in  canal  embankment ;  west  wing- 
wall  at  foot  of  canal  raised ;  1,814  cub  c  yards  rock  removed  firom  channel,  '85, 

1699.  500  linear  I'ect  canal  embankment  repaireil;  44,103  cubic  yards  of  de- 
posit dredged  from  canal  and  approaches,  '85,  1704.    Operation  of  canal,  '85, 

1700.  Progress  on  dry-dock,  '85, 17U7. 

1885-^86.  5,*<:84  square  yards  riprap  protect i  n  placed  on  canal  embankment;  2 
guidi ng-cri  bs  placed  above  »;uard- lock,  '86, 14G5.  65,97( i  cubic  yards  of  depmi t 
removal  from  canal  and  approaches;  repairs  to  lock  machinery  and  dreages, 
'86,  1473,  1474.  Operation  of  canal,  '86, 1468.  Progress  on  dry-dock,  '86, 1477. 
Cost  of  dredging  in  cana',  '86, 1474. 

1886-^87.  1,353  square  yards  of  slope  wall  laid  on  canal  embankment;  1,313  cubic 
yards  stone  placed  along  foot  of  embankment ;  209  cubic  yards  rock  removed 
from  Nashville  Channel,  '87, 1640,  1642.  Operations  and  care  of  canal ;  78,537 
cubic  yards  dredged  from  canal ;  repairs  to  canal  embankment,  '87, 1644,  1648. 
Progress  on  construction  of  dry-dock,  '87,  1651,  1652. 

The  project  of  1866  proposed  the  construction  of  a  closed  canal  about  8  miles  in 
length,  reaching  from  Keokuk  to  Nashville,  and  an  open  canal  through  the 
rocky  bed  of  the  river  for  a  distance  of  about  4  miles,  from  Nashville  lo  Mont- 
rose. The  depth  of  water  to  be  obtained  was  from  5  to  6  feet,  '67,  36, 264, 281, 
33').    Bee  also  index  Vol.  I,  page  197. 

The  closed  canal  was  so  far  completed  in  1877  as  to  permit  passage  of  boats  and  was 
opened  to  navigation  on  Angnst  22, 1877,  '78,  101, 7.39, 742.  In  1880  it  was  pro- 
posed  to  raise  the  side  walls  of  the  middle  lock  and  build  two  guiding-cribs  at 
the  guaidlock,'80,  1562;  '84, 1577.  In  1884  it  was  proposeid  to  place  two 
sluices  opposite  the  largest  creek  to  prevent  silt  being  carried  into  the  oanal, 
^84,  1577;  '86,1467. 

In  1862  liiy.  Mackenzie  proposed  the  construction  of  a  dry-dock  in  connection  with 
the  canal  400  feet  long,  100  feet  wide,  and  located  on  the  river  side  of  the  oanal 
above  th0  midOle  lock.    IDstimated  cost,  |125,000,  '83^  1422, 14'A 
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Projects— CoDtinned. 
From  1866  to  18d6  $4,517,050  had  been  Appropriated  for  t!.e  ooDstruotioii  of  the  oanal 
and  channel  tbroaf^h  the  rapide,  $:M$0,600  for  the  maintenance  and  operation  of 
the  canal,  and  $108,750  for  Uie  conatrnction  of  a  dry-dock,  leaving  tne  amount 
required  to  complete  canal  project  $101,745,  and  the  dry-dock,  $16,850,  ^86, 
1467,1469,1478. 


DE9  PJLAlflES  BIVEBt  IJLL.     (See  Illinois  akd  Dbb  Plainbs  biykbs 

III.) 


DETROIT  BIVEBy  MICH.— Improvsmbht  or. 

(Continued  from  Vol.  I,  p.  180. 
Appr^priatloas. 

l574-'79 $175,000 

1880 50,000,  '80,  2081. 

1881 50,000,  '81.227& 

1882 60,000,  '82,  2374. 

1884 200,000, '84,  2075. 

1886 37,500, '86,  1844. 

Total 572,500 

1888 130,500,  act  of  August  11,  1688. 

List  of  appropriations  from  1874-^80,  '81,  2276. 
Centracu. 

1880.  C\  F.  Dunbar,  for  rock  removal,  at  $7  and  $1  per  cubic  yard,  '81,  2377. 

1881.  C.  F.  Dunbar,  for  rock  removal,  at  $7  and  r^l  per  cubic  yard,  '82,  2374. 

1882.  C.  F.  Dunbar,  for  rock  removal,  at  $7  and  $1  per  cubic  yard,  '83,  1883. 
1884.  Carkin,  Stickney  &,  Cram,  for  rock  removal,  at  $5.40  and  $1  per  cubic  yard, 

'85,  2168. 
1886.  Dunbar  A,  Sullivan,  for  rock  removal,  at  $6  and  $1  per  cubic  yard,  '87,  2269. 
Engineers. 
Chief  ok  E.vqinerrs. 
Reports,  '80,  222;  '81,  303;  '82,  297;  '83,  305,  1885;  '84,  307;   '85,  331 ;  '86, 
&6;  '87,  .93. 

EXGLXKRRS  ly  ClIARGK. 

Mig.  G.  Weitzel,  1874-'83.     It.'ports.  '80,  2080;  '81,  2275 ;  '82,  2373. 
M^j.  F.  U.  Farquhar,  1883.     Keporl ,  '83,  1885. 

Lieut.  Col.  O.  M.  Poe,  1883-'—.    Reports,  '83, 1882;  '84, 2074 ;  '85,  2165;  '86, 1842; 
'87,  2266. 
Absistantb. 
Capt.  B.  D.  Greene.    Report,  '80,  i2081. 
H.  A.  Leavitt.    Repo.  t,  '80,  2080. 

H.  Kallman.    Reports,  '81,  2277  ;  '82,  2374  ;  '83,  1883 ;  '84,  2076;  '85,  2168. 
Operattons. 
1879-80.  12,121  cubic  yards  rook  broken,  8,401  cubic  yards  rock  removed  by  dredg- 
ing, '80,  2082. 
1880-'81.  5,065  cubic  yards  solid  rock  blasted,  10,775  cubic  yards  rock  dredged,  '81, 

2277. 
1881-^82.  10,270  cubic  yards  solid  rock  and  199  cubic  yards  loose  rock  removed,  '82, 

2374. 
1882-'83.  7,190  cubic  yards  solid  rock  removed, '83, 1884. 
1883-'84.  656  cubic  yards  solid  rock  removed,  '84,  2076. 

1884-'85.  8,369  cubic  yards  solid  and  32  cubic  yards  loose  rock  removed,  '85,  2166. 
1885-'86.  15,140  cubic  yards  solid  and  49  cubic  vards  loose  rock  removed,  '86,  1843. 
1886-'87.  14,544  cubic  yards  of  solid  and  144  cubic  yards  of  loose  rock  removed  from 
tbe  straight  cbannel ;  total  amount  of  work  done  on  the  improvement,  '87« 
2267. 
Plans. 
By  Lieut.  Col.  Poe,  1885,  for  increasing  width  of  channel  to  400  feet,  at  an  additional 
cost  of  $167,986, '85f  2166,2167. 
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Pr«4eeto. 

By  Col.  Weitzel,  1874,  for  improyement  of  Lime  Kiln  Crossiog  by  exoaTation  through 
the  rock  of  a  curved  channel  300  feet  wide  and  20  feet  deep.    Estimated  ooat. 
$l,166,&00,'8O,  822.    Modified  in  1883  by  Maj.  Farguhar  to  a  straight  channel 
of  the  same  dimensions,  at  an  additional  cost  of  $40,000,  '83, 1885;  '87,  2968. 
Reduction  of  ultimate  cost  of  the  work, '86, 3*26:  '87,  22G8. 
In  1886  Col.  Poe  proposed  increasing  the  width  of  the  straight  channel  to  400  feet, 
at  an  estimated  cost  of  (16d,000,'86, 1843;  '87, 2268. 
Sarvejs. 
Maps. 
'80,2062;  '81,  2218;  '82,  2374;  '83,  1882;  '84,  2074;  '85,2168. 
Lime  Kiln  Crossing.  '86, 1843 ;  '87^  2267. 


BIVIBING  €B£EK,  MO.    Examination  of. 

Eai^aeers. 

Chief  of  Enginkbrs. 

Report, '84, 151. 
Engineers  in  Charge. 
Lieut.  Col.  W.  P.  Craighill.    Report,  '84,  962. 
Capt.  T.  Turtle.    Report,  '84,  963. 
Assistant. 
J.  L.  Seager.    Report,  '84,  963. 
Plaas. 
In  1882  Lieut.  Col.  Craighill  considered  the  creek  worthy  of  improvement  bat  did  not 
consider  the  work  a  public  necessity,  '84,  962,  963. 
SarveF. 
ExauM nation  ordered  by  act  of  August  2, 1882.    Made  under  the  direction  of  Lieut. 
Col.  CraighUl  and  Capt.  Turtle,  '84,  962,  963. 


DOBOT  BAB,  OA»— Improvbuent  of. 

Appropriations. 

1886.  $10,000  from  appropriation  of  $20,000  for  improring  Altamaha  River,  '87, 1179. 
Commerce. 

Statistics  of  Darienport,  '87,  1182. 
Engineers* 
Chief  of  Enginbebs. 
Report,  '87,  150, 154. 
Enoinber  in  Chabge. 

Col.  Q.  A.  Gillmore,  1886-^—.    Report,  '87.  1179, 1199. 
Assist  ANT. 
Lient.  O.  M.  Carter.    Report,  '87, 1181-1200. 
Physical  Characteristics^ 

Description,  '87,  1181-1200. 
Projects. 
By  Col.  Gillmore,  1887,  for  formation  of  a  channel  over  the  bar  by  propellei'  slnio- 
ing,  '87,  1181. 
Surveys. 
Examination  ordered  by  act  of  Auffust  5,  1886.    Made,  1886,  under  direction  of 
Co].  Gillmore,  '87,  1199. 


DOG  ISIiAlVO  HARBOR,  FI«Jk.— Examination  ov. 

Eayineers. 

CHiBr  OF  Enginbebs. 

Reports,  '81,  189;  '82,  186. 
Engineeb  in  Chabge. 

Capt.  A.  N.  Damrell.    Report,  '82, 1314. 
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tH^G  ISLAND  UABBOIt,  FLA.-OaBtiniied. 
Plans. 

In  1882  Cspt.  Damrell  cooBidered  that  the  exiatiDg  uatural  harbor  needed  no  te- 
pTOTementy  '82,  1314. 
0«rvefs. 
Ordered  by  aot  of  Maroh  3, 1881.    Made  under  direction  of  Capt  DwnreU,  '82, 1314 


DOlVAIiDSOBTVlLLE,  LA.    (See  Batou  La  Fobohs,  La.) 


DOBCHEAT  BATOV,  JLA.     (See  Batou  Loqot,  Laks  Bi6TunBAU|  ahd 

TBB  DOBCHSAT,  La.) 


DUBUilUE  HABB4HK,  lOBTA.    (See  Missusippi  frcm  Sauit  Paul  to 

Djfis  MoiNBS  Rapids.) 


DlTBUillTE,  IOWA— ICB-HABBOB  AT. 

(Con tinned  from  Vol.  I,  p.  183.) 
Appropriations. 

1844-^79 $58,500 

1882 SiO,  000/83, 1407. 

1884 20,000/85,  1603. 

Cooiaierce. 

NeeeasUy  for  ice-harbor,  '82, 1709. 
Use  of  harbor  by  TesaelH,  '84, 1572. 
Contracts. 
1882.  B.  E.  Linehan,  for  dredging,  at  19|  cents  per  cnbio  yard,  ^83, 1407. 
1884.  A.  J.  Whitney,  for  dredging,  at  11  cents  per  cnbio  yard,  '85,  1094. 
Engineers. 
Chief  of  Enginbbbs. 

Reports,  '82,  230;  '83.  237;  '84,  240;  '85,  262;  '86,  252;  '87,  222. 
Enginebb  in  Chabge. 
Miy.  A.  Mackenzie,  1880^—.    Reports,  '82,  1769;  '83,  1406;  '84, 1571;  '85,1091: 
W.  1426;  '87,  1656. 
Operations. 
1882-'83.  55,733  cnbic  yards  dredged,  '83,  1407. 
1883-^84.  37,062  cnbic  yards  dredged,  '84,  1571. 
1884-^85.  70,770  cnbic  yards  dredged,  '85,  1093. 
1885^86.  45,927  cnbic  yards  dredged,  '86,  1426. 

1886-'87.  Operations  suspended  awaiting  action  of  railroad  company  in  filling 
areas  contiguous  to  harbor,  '87,  222. 
Projects. 
By  M^j.  Mackenzie,  1880,  for  the  formation  of  an  ice-harbor  by  the  formation  of  a 
dredged  basin  at  Waple's  Cut,  with  an  area  of  about  11  acres  and  a  low- water 
depth  of  6  feet.    Estimated  cost,  $40,000,  '82,  1770, 1771.    Area  increased  in 
1884  to  about  16  acres,  '84, 1572 ;  '87,  222. 
Surveys. 
Map. 
'84, 1572. 


BUCK  CBEEK,  BEIj.—Impbovbhbnt  of. 

(Continued  &om  Vc^  I,  p.  184.) 
Appropriations. 

1880 $5, 000, '80, 590. 

1881 3, 000, '81, 788. 

1882 2, 000, '82, 772. 

1888 10,000.  act  of  August  11,  1888. 

Statement  of  appropriations,  '87,  831. 


BIYEBA  AMD  HABB0B8.  IfiB 

Commerce. 

Adysntages  of  the  improvement,  '87,  849. 
Coatrmccs. 
ijBBL  V.  Pidgeon,  Jr..  for  dredging,  »t  26^  eente  per  cable  jtad,  '81,  789. 

1882.  Amerieftn  Dredging  Company,  for  dredging,  at  25  cento  per  cubic  yard,  '82, 
772. 

1883.  Amerieaa  Dxedgiog  Company,  £»r  dzedgtag,  at  24  oenti  per  eabie  yard,  '83, 
627. 

Enffinecrs. 

CStM9  OP  £llQIinaB8» 

Beporto,  '80,  95;  '81, 124;  '82, 122;  '83,  122;  '84,  131;  '85,129;  '86,126;  '87| 

89,97. 

EHQltfBSfM  JK  CHABaS. 

CoL  J.  N.  Macomb,  1878-^82.    Beporto,  '80, 590 ;  '81, 787. 
Capt.W.  Ludlow,  1882-'83.    Beport, '82, 772. 
Lieut.  Col.  G.Weitzel,1883-'84.    Beport, '83, 627. 
Maj.W.H.Heaer,1884-'b5.    Beport,  84, 830. 

W.  F.  Smith,  U.  S.  Agent,  18i&-^— .    Beporto,  '85,  876 ;  '86,'  859 ;  '87,  831,  847. 
Abubtajntb. 
J.  K.  Odiome.    Beport,  '83. 628. 
C.  Humphreys.    Beport,  *87, 848, 850. 

b8(M81.  Kxcavation  of  channel  8  feet  deep  with  a  width  of  from  50  to  25  feet  and 

a  length  of  600  feet,  '81,  787. 
1881^82.  No  operations,  '82, 772. 

1882-^83.  7,1981  cubic  yards  niatorial  dredged,  '83.627. 
1883-'87.  No  operations, '84,  830;  '85.  876;  '86^  859;  '87,  831. 
Piaos.- 
Bj  W.  F.  Smith,  1887,  for  the  improvement  of  the  ohaonel  oyer  the  bar  at  ihe 

river's  mouth  to  a  depth  of  7  roet  at  low  water  by  the  eonstructipn  e/  #  Jetty 

2,000  feet  long.    Estimated  cost,  from  |20,000  to  153^300,  '87,  850. 
Projects. 
By  CoL  Macomb,  1879,  for  widening  old  ''cat-off"  and  removing  shoals  by  todg- 

ing.    Estimated  cost,  $12,000,  '79,  471-473. 
Bevised,  1881,  by  Coi.  Macomb,  for  excavation  of  an  8-foot  channel  through  the  bar 

not  less  than  100  feet  wide;  also,  for  removal  of  shoals  in  the  creek,  making 

the  entire  cost  of  the  project  |24,000,  '81,  128,  788. 
Sarveys. 
Made,  1880,  under  direction  of  CoL  Macomb,  '81,  787.    Examination  ordered  by 

aot  of  August  5»  1886.    Made  under  direction  of  W.  F.  Smith,  '87,  847,  850. 


BUCK    ISIiAllB    HARBOR,  COBTIV.— Examination   vor   hahbor  of 

BSFUQIfi  AT. 

Cooinierce* 

No  local  commerce,  '84,  684. 
Heesssity  fn  harbor  of  lefoge,  '87,  6«^ 

Chixf  or  Enqinebrs. 
Beports,  '84,  99;  '87,  56. 

ENOINBSR8  IN  CHABOB. 

Mnj.  J.  W.  Barlow.    Beport,  '84,  684. 
Lent.  Col.  D.  C.  fiooston.    Beport,  '87,  641. 
Plaas. 

By  Mi^.  Barlow,  1882,  for  the  f<Nrmation  of  s  small  harbor  of  refhge  by  the  oonstruo- 
tion  of  a  breakwater  from  1,200  to  1,800  yards  in  length,  at  an  estimated  cost 
of  1200,000,  '84,  648.  Mollification  proposed  by  Lient.  Coi.  Houston  in  1886. 
Estimated  cost,  $463,540,  '87,  642. 

Examination  ordered  by  acts  of  August  2, 1882,  and  August  5,  1886.  Made  under 
the  direction  of  Mai.  Barlow,  '84,  684,  and  under  the  direction  of  Lieut.  Col. 
Houston,  '87,  641. 
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DUCK  RlVfiBf  TEllfl«— IMPROVBMSMT  of, 

(Continned  firom  Vol.  I.  p.  184.) 

Appropriations. 

1880 |7,000,'8O,  1681. 

18H1 3,000/81,  1868. 

1882 3,000,  '82,  1852. 

Coomierce. 

RaqniFemento  of,  fairly  provided  for  by  preaent  improTement,  ^86, 1523. 
Envineem. 
CHiEr  OF  Emoinkbrs. 
Beporto,  '80, 187,  190;  '81,  253;  '82,  247;  '83, 255;  '84,  255;  '85,  277;  '86,  260; 
'87,  233. 
Enoinrers  in  Charge. 
MaJ.  W.  R.  King,  1879-^86.    Reports,  '80,  1681;  '81, 1867:  '82, 1851;  '83, 1497; 

'84,  1651;  '85,  1768. 
Ltent.  CoL  J.  W.  Barlow,  1886-'--.    Reports,  '86,  1523;  '87,  1757. 
Assistant. 

D.  L.  Snblett.    Report.  '80,  1682. 
Operations. 
i880-'m.  Boats  built  and  55  snags  and  1,281  trees  removed  by  hired  labor,  '81, 1868. 
188l-'82.  1,005  snags  and  trees  cat  out,  659  cubio  yards  excavated  from  channel,  and 

637  cubic  yards  rock  quarried  and  placed  in  dams,  '82,  1852. 
1882-'83.  53  cubic  yards  of  rook,  567  of  gravel,  and  1,637  of  earth  excavated  from 
channel,  755  cubic  yards  stone  quarried  and  placed  in  dams,  and  1,174  trees 
and  snags  removed,  '83,  1498. 
1883<'87.  No  operations,  '84,  1651;  '85,  1768;  '86,  1523;  '87, 1757. 
Physical  Cliaracteristics. 

Condition  of  river,  cbaraotor  of  obstructions,  etc.,  '80,  1683. 
Projects. 
By  MaJ.  King,  1879,  for  the  improvement  of  the  river  from  its  month  to  Centerville, 


Surveys. 

Ordered  by  act  of  ICaroh  3, 1879.    Made,  1880,  under  direction  of  M^J.  King,  '80, 1681. 


DVODEJHOIirA  BIVKBt  IiA.--EXAMiNATiON  OF. 
Euffineers. 

CUIBF  OF  EnOINKSBS. 

Report,  '87,  203. 
Enoinbbr  in  Charge. 
Capt.  J.  H.  Willard,  1887.    Report,  '87,  1489. 
Plans. 
Capt.  Willard,  1887^  reported  that  any  improvement  would  be  unadvissble  and  not 
a  public  necessity,  '87,  1489. 
Sarve^s. 
Examiuation  ordered  by  act  of  August  5,  1886.    Made.  1887,  under  diieotion  of 
Capt.  WiUard,  '87, 1489. 


DULVTH  HABBOB,  Bllf M.— iMPBoynmiT  or. 
(See  also  Supbrior  Bat,  Wis.) 

(Continued  from  Vol.  I,  p.  184.) 

Appropriations. 

1871-79 1^1,049.20 

1880 25, 000. 00, '80, 1876. 

1881 40, 000. 00, '81, 2022. 

1882 45, 000. 00, '82, 2098. 
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DITLUTH  HARBOR,  lllIflN.-<:iontinaed. 

Appropriations— Continued. 

18§4..r. $45. 000. 00, '84, 1813. 

Iti86 56.250.00/86,1631. 

Total 472,299.20 

1888 80,000.00.actof  Augnstll,  I88a 

Abstract  of  appropriations  from  1871  to  1886  with  method  of  expenditure,  'SO,  1876 ; 
'87, 1939. 
Commerce* 

Statietics.  '80, 1877;  '87, 1941. 
Contraetfl. 

1879.  Williams  A  Upham,  for  dredging,  at  14  cents  per  cubic  yard.  '80. 1877. 

1880.  Williams  &  Upham,  for  dredging,  at  16  cents  per  cnbic  yard.  '81, 2022. 

1881.  Williams  &,  Upbam,  for  dredging,  at  14  cents  per  cubic  yard.  *81.  2022. 

1882.  Williams  &  Upham,  for  dredging,  at  16  cents  per  cubic  yard,  '83, 1616. 
1884.  Williams  Sl  Upham,  for  dredging,  at  14  cents  per  cubic  yard,  '85, 1940. 
1887.  Williams,  Upham  &  Co.,  for  dredgiu^,  at  15^  cents  per  cubic  yard,  87.  1940. 

C.  8.  Baker,  for  repairs  to  piers  and  placmg  buoys  and  construction  of  crib,  '87, 
1941. 
Enytneem. 
Chief  of  Engineers. 
Beports,'8O,200;  '81,268;  '82,264;  '83,272;  '84,271;  '85,294;  '86,287;  '87, 
253. 
BoABD  OF  Engineers. 
Convened  at  Duluth  by  S.  O.  No.  3, 1881.    Beport,  '81.  2026.    (Maj.  Houston,  and 
Capts.  Mackenzie  and  Allen. ) 
Engineers  in  Charge. 
Maj.  C.  J.  Allen,  1878>'86.    Beports,  '80,  1875;  '81,  2019;  '82,  2095;  '83,  1613; 

'84, 1809;  '85.  19:J7;  '86.  1^7. 
Capt.  J.  B.  Quinn,  1886-'—.    Beport,  '87, 1935. 
Assistants. 
T.  Shiels.    Beport,  '80. 1878. 
O.  Wells.    Beports,  '82, 2098;  '84, 1816. 
Operations. 
1879-'ti0.  16c^,508  cubic  jrards  material  dredged  from  inner  harbor  and  area  north  of 
canal;  repairs  to  piers;  150  linear  feet  reyetment  built  at  Wisconsin  Point; 
16.666  cubic  yards  material  dredged  from  new  cut,  '80, 1879.  1880. 
1880-^81.  113,158  cubic  yards  material  dredged  from  inner  harbor;  repairs  to  south 
•  and  old  piers;  21,859  cubic  yards  material  dredged  from  between  piers,  81, 


1881-'82.  194,169  cubic  yards  material  dredged,  of  which  179,169  cubic  yards  were 

bv  contract:  repairs  to  piers,  '82,  2099, 2100. 
1882-%).  114,492  cubic  yards  material  dredged;  1,170  linear  feet  decking  laid  on 

north  and  south  piers,  '83. 1614. 
1883-^84.  91,832  cubic  yards  material  dredged,  '84. 1816, 1817. 
1884^85.  Pier-head  repaired;  173,102  cubic  yards  material  dredged.  '85, 1937,  1938. 
1885^86.  63,186  cubic  yards  material  dredged ;  51  cords  stone  riprap  placed  in  south 

pier,  '86, 1629. 
1886-^.  No  operations  mentioned,  '87,  1935-1041. 
Projects. 
By  Mig.  Farquhar,  1874,  to  afford  by  dredging  a  16-foot  anchorage  in  the  harbor. 

Estimated  cost,  (269,739.25.  '74. 132 ;  ^80, 200. 
By  Board  of  Engineers,  1881,  lor  maintenance  of  dredged  areas,  enlargement  of 

harbor  by  dredging  to  accommodate  vessels  drawing  16  ft;et.  and  maintenance 

of  piers  bordering  canal.    Estimated  cost.  |212.988.36.  '81.  2026;  '86, 1627. 
Bevised  in  1884  by  ilaj.  Allen,  making  total  cost  of  above  project  $305,424  '84, 1811: 

'86, 1628;  '87, 1940. 
Surveys. 
Of  harbor  made,  1880,  under  direction  of  Capt.  Allen,  '80, 1876. 
Maps. 
'82, 2102;  '86, 1632;  '87, 1944. 


DUNKIRK  HARBOR,  N.  Y.— IsfPBOVBMENT  of. 

(Continued  from  Vol.  I,  p.  186.) 
Appropriations. 

l^-'79 1430,946.43 

1880 10, 000. 00, '80, 2192. 


186  INDEX   OF 

DVNKIBK  HARBOR,  N.  Y.-^ontiiiu«i. 


Appropriations—Continued. 


110,000.00/84,2125. 
I«a6 20, 000. 00, '86, 1876. 

Total 470,946.43 

1888 15,OOO.OO,ftctofAQKQ0t  11,1888. 

List  of  Appropriations  Aom  1827  to  1880,  ^1,  2418. 
Contracts. 

1881.  G.  W.  White,  for  material  and  labor,  '81, 2419.    F.  B.  Qay,  for  iron,  'SI,  9419. 

1884.  Hingston  Sl  Woods,  for  dredging  and  breakwater  repair,  '85, 2248. 

1887.  G.  Elias  &  Brother,  for  timber,  '87, 2349.    D.  McNanghton,  for  iron,  '87,  ^049. 
Engineers. 

ChUBF  of  ENOIKBKR8. 

Repots,  '80.  ^9;  '81,  316;  'B2,  309;  »83,  316;  '84,  320;  '85,  343;  '86,  338;  ^87, 

Enoinkeks  in  Charok. 
MaJ.  W.  McFarland,  1878-'83.    Reports,  '80. 2191 ;  '81, 2417 ;  '82, 2429. 
Capt.  M.  B.  Adams,  1883^'84.    Beport,  '83,  19;^^. 
Capt.  £.  Magnire,  1884-'85.    Report,  '84,  2124. 
MaJ.  L.  G.  Overman,  1885^'86.    Reports,  '85,  2246;  '86,  1874. 
Capt.  F.  A  MaUan,  188&-'— .    Report,  '87,  2348. 
Operations. 
1879-'81.  No  operations  for  lack  of  fnnds,  '80,  2192;  '81,  2417. 
1881-'82.  150  linear  feet  of  crib-work  placed  and  superstractnre  oommenoed,  '82, 

2430. 
1882-'83.  No  op«)rations  for  lack  of  fands,  '83,  I92a 
1883-'84.  No  operations,  '84,  2124. 

1884-'85.  13,318  cubic  yards  dredged  for  channel,  100  linear  feet  of  face  timbers  re- 
moved, '85,  2246. 
1885-'H6.  23,317  cubic  yards  material  excavated,  '86,  1875. 
1886-'87.  Repairs  to  west  breakwater,  '87,  234t<.    History  of  work,  '87,  2348. 
Projects. 
By  Board  of  Engineers,  1870,  for  reeonstraction  of  "dummy"  crib  as  a  day  beacon, 
coustniction  of  2,8G0  feet  of  breakwater  and  an  east  pier,  also  dredging  and 
blasting  in  tlie  channel  to  13  feet.    Estimated  cost,  f350,000,  '71, 216 ;  ^80, 229; 
'81  315*  '87  2348. 
By  Capt.  M.'  B.  Adaius,  1883,  for  860  linear  feet  of  breakwater  extension.    Esti- 
mated cost,  160,200, '83,  1926. 
Snrveys. 
Maps. 
'81,2418;  '84,2124. 


DUXBURY  OARBOBy  MASS.— Exaiokatioh  or,  ^87,  3L 


DirAJHlSH  Rf  ¥BR,  WASH.— Examinatioit  or. 

Engineers. 

Chikf  of  Enoineebs. 

Report,  '84,  342. 
Engineer  in  Charge. 
Capt.  C.  F.  Powell.    Report,  '84,  2296. 
Piiysieai  Characteristics. 

River  described,  '84,  2296. 
Plans. 
lu  1883  Capt.  Powell  considered  that  the  river  was  worthy  of  Improyement  thongh 
not  a  public  necessity,  '84,  2297. 
Surveys. 
Examination  ordered  by  act  of  August  2, 1882.    Made  under  the  direoiion  of  Capt. 
Powell, '84,  2296. 


^!8E5r*"^r-. 
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fiAQUES  HABBOlftt  MICH.— iMPBOVSMaMT  ov. 

(God tinned  from  Vol.  I,  p.  189.) 

$97,066 


1885.  W.  P.  Baley,  for  remoral  of  obstrnotioiw:  onstttistiMtocy  piogroM  of  eontraot, 
'85,  1970. 
Engineers. 
Chebf  of  Enginxbrs. 
Roi»orte,'80, 269;  *81,  979;  "62,  967;  '88,  976;  ^84, 974;  ^88,  997;  "88, 991;  ^87, 
957. 

ElfOUfEKRS  DT  CfHARfvK 

Lieat.  Col.  Henry  M.  Robert,  1871^83.    Reports,  '80, 1900 ;  '81, 9036;  'Si,  9115. 
Capt.  F.  A.  Hinman,  1883-'84.    Report,  ^83,  1632. 
Lieot.  Col.  J.  W.  Barlow,  1884-'85.    Reports,  '84, 1898:  '85, 1970. 
Capt  C.  E.  L.  B.  Davis,  1885-'—.    Reports,  '86,  1641 ;  '87, 1970. 
OpemlietMk 
1879^80.  No  operations,  '80,  1900. 
188&-'81.  Stone  fiUiug  pat  into  caiding-cfiH  'U,  979. 
1881-'8-2.  No  operaUons,  '82,  267. 
ld82-'83.  Slight  repairs  made  to  gnidtag-cribs, '83,  975. 
1883-'84.  No  operations, '84,  274. 
1884»'85.  Removal  of  bowlders  from  channel,  '85. 1970. 
188^86.  Completion  of  remoral  of  bowldeia,  '84|  1644. 
1886-'87.  No  operations, '87,  1970. 
Prejects. 
The  project  was  completed  in  1879  at  a  cost  of  193,000.    As  carried  into  eilect  it 
consisted  in  opening  a  channel  130  fioet  wide  and  14  feet  deep  through  the 
rocky  reef  obstrncting  the  entrance  to  the  harbor  and  defining^  the  entrance 
throngh  the  reef  by  a  guiding-crib  on  each  side  of  the  channel,  '79,  1480  ;  '87, 


EAST  BAY  AND  BLACKWATEB  BIVEB,  FI<A.— Examination  of. 
(See  Blackwatkr  and  East  Bat,  Fla.) 


BA9T  CHBfllVEB  CBEEK,  N.  T.-lMPKOvnnNT  of 

(Continued  from  Vol.  I,  p.  191.) 

A  ppreprintlons. 

1873-79 $50,500 

1880 3,500/80,513. 

1886 10. 000, '86,  664. 

1888 5,000,aot  of  August  11, 1888. 

List  of  appropriations  from  1873  to  1890,  '81,  641: 
Contracts. 
1883.  J.  D.  Flannery,  for  dredging,  at  27  cents  per  cubic  yard,  '84,  730. 
1887.  Frank  Fidgeon  Dredging  Company,  for  dredging,  at  26iV  oents  p«r  cubic  yard, 
'87,  630. 
Engineers. 
Cribf  of  Enginisers. 

Reports,  '80,  83;  '81,  102;  '82,  103;  '83,  102;  '84,  107;  '85.  98;  '86,  91;  '87,53. 
Ekginbrbs  in  Chabqe. 
Col.  J.  Newton,  1878-'83.    Reports,  '80,  511 ;  '81,  640 ;  *82,  663. 
Lieut.  Col.  G.  L.  GUlespie,  1883-'86.    Reports,  '83,  563 ;  '84,  728 ;  '85.  738. 
Lieut.  Col.  D.  C.  Houston,  1886-^<-.    Reports,  '86,  663 ;  '87,  628. 
Onerations. 
I883-'84.  18,236  cubic  yards  material  dredged,  '84,  729. 
1884-^.  No  operations  for  lack  of  ftinds ;  '88,  738 ;  '86,  663. 
1886-^87.  Preparations  for  dredging  in  vicinity  of  Tower  Dock ;  history  of  opera- 
ations,'87,fl29.  *    **  i  /         r- 


188  INDEX  OF 

EAST  CHESTER  GREEK,  IV.  ¥•— Continiied. 

Projects. 

By  Col.  NewtoD,  1872,  forproyidinff,  by  dredging  and  rock  renoval,  a  obannel  9  faet 
deep  at  liigh  water  from  Felbam's  Bridse  to  a  point  3,000  feet  above  Lock- 
wood's,  a  distance  of  3  miles,  that  part  of  channel  above  Lookwood's  to  serve 
as  channel  and  tidal  basin.  A  modification  of  1873  consisted  of  proposed  timber 
dikes  5,800  feet  in  length  to  confine  channel.  Estimated  cost,  $136,600,  '72, 
815;  '73,  939;  '77,  249;  '86»  663. 

In  1867  the  estimate  of  cost  was  raised  to  1^1,100,  '87,  638. 
Svrre^fl. 

Examination  of  channel  depths.  Made,  1882,  nnder  directioo  of  CoL  Newton,  '82, 
663. 

Maps. 
'8%  664. 


EASTOM  POINT  HARBeR,  MB.—ExAMiNAiKMf  OV* 

(See  also  Trsad  HAVissr  Cbbiek^  Mb.) 
Engineers. 

Chibv  or  ENamsxBS. 

Report,  '85,  137. 
Engineer  in  Charge. 

W.  F.  Smith,  U.  S.  Agent.    Report,  '85,  890. 
Assistant. 
W.  P.  Smith.    Report,  '85,  890. 
Plans. 
In  1884  W.  F.  Smith  considered  that  the  Improvement  already  made  on  Tread 
Haven  Creek  was  all  that  was  required  at  this  locality,  '85,  890. 
Snrvejrs. 
Examination  ordeied  hy  act  of  July  5, 1884.    Made  under  direction  of  W.  F.  Smith, 
'85,  890. 


EASTPORT9  lOHTA.    (See  Missouri  River  between  mouth  and  Sioux 

City.) 


EAST  RITER9  N.  T.  — Examination  roR  the  removal  or  ledges  near 

FOOT  or  Tenth  street. 

Engineers. 

CuiET  OF  Engineers. 

Report.  '87,  67. 
Engineer  in  Charge. 
Lieut.  Col.  W.  McFarland.    Report,  '87,  758. 
Plans. 
In  1887  Lieut.  Col.  McFarland  considered  that  the  removal  of  the  ledge  near  the 
foot  of  Tenth  street,  New  York,  to  the  depth  of  20  feet  would  coet  about  $800,000, 
and  that  the  cost  was  too  great  for  the  interests  inyolved,  '87,  759. 
Snrveys. 
Examination  ordered  by  act  of  August  5, 1886.    Made  under  direction  of  Col.  McFar- 
land, >87,  758. 


EAST  BIVER9  Hr.  T.— Improvement  or,  at  Hell  Gatb. 

(Continued  from  Vol.  I,  p.  192.) 
Anpronrlattons. 

1862-'79 12,558,200 

1880 200,000, '80.  499. 

1881 200.000, '81,  624. 

1882 250, 000, '82,  649. 


BIVERS  AND   HABB0B8.  189 

EAST  BITER,  N.  ¥•— Continood. 

Appropriations—ContiiiQed. 

1884 1360, 000, '84,  692 

1886 112, 500, '86,  676 

Totid •  3,680,700 

18R8 250,000,  act  of  AngQst  11,1886. 

List  of  appropriations  from  1868  to  1886,  '86,  676;  '87,  6d4. 
Contracts. 

1865.  Reodrock  Powder  Company,  for  copper  cartridge  oasen,  225,000  poands  racka- 
FMk,  '84, 719.    R.  W.  Warren,  for  50,000  pounds  of  dynamite,  '85, 719.    Atlantie 
X^redging  Company,  for  rook  removal  at  Flood  Rook,  at  $3.19  per  ton,  '86,  676. 
EnglBeers. 
Chief  of  Ekqinbsrs. 

Reports,  '80,  61 ;  '81,  96;  '82,  99;  '83.  94;  '84, 100;  '85,  96;  '86,  95;  '87,  59. 
Enoinbkbs  in  Chabob. 
Qen.  J.  Newton,  ld66-'85.    Reports,  '80,  496;  '81,  621;  '83,  649;  83,  533;  '84, 
689"  '85  715*  '86  680  »—'#—»»»»» 

Lient!  Col  *  W.  koFarland,  1885-'—.    Reports,  '86,  675;  '87,  689. 
Assist AiYTB 
Capt.  J.  Meronr.    Reports,  '80,  499 ;  '84,  602. 
R.  Stone.    Reports,  '80,  503;  '81, 627 ;  '82,  653. 
Lient.  G.  McC.  Derby.    Reports,  '82,  651 ;  '83,  536;  '85,  720, 724,  734. 
Vperauonfl. 
167^'80.  At  Ballet's  Point  15,195  toDS  of  broken  rook  romoved  by  contract.    At 
Flood  Rook  4.346  linear  feet  of  galleries  driven,  removing  12,941  cubic  yards  of 
rock ;  removal  of  small  rock  near  North  Brothers  Island ;  Diamood  Reef  removed 
to  a  depth  of  96  feet;  2,596  cnbic  yards  rock  and  bowlders  romoved  from  Frying 
Pan,  Shell  Drake,  and  Diamond  reefs,  '80,  496-505. 
1660-'61.  At  Ballet's  Point  9,824  tons  of  broken  rock  romoved  by  contract.    At  Flood 
Rock  7,312  linear  feet  of  galleries  driven,  removing  16,060  cnbio  yuxls  of  rock ; 
1,096  cnbic  yards  rock  romoved  from  Beel  Tap  and  North  Brotheis  Reef,  '81, 
621-626. 
18Bl-'82.  At  Ballet's  Point  6,549  tons  of  broken  rock  romoved  by  contract.   At  Flood 
Rock  6,453  linear  feet  of  galleries  driven,  romoving  21,690  cobio  yards  rock ; 
2,112  cnbic  yards  rock  romoved  from  Beel  Tap  and  North  Brothers  Reef,  '82, 
646-654. 
1682-^83.  Completion  of  rock  romoval  at  Ballet's  Point.    At  Flood  Rock  204  linear 
feet  of  galleries  driven,  romoving  14,206  cnbic  yards  of  rock ;  666  cubic  yards 
rock  removed  from  Pot  Rock  and  Frying  Pan,  '83,  533-^2. 
1883-^84.  Active  operations  snspended  for  lack  of  funds,  '84,  689,  692. 
1864-^65.  At  Flood  Rock  1,488  linear  feet  of  galleries  driven,  romoving  9,819  cnbic 
yards  of  rock,  and  completing  all  work  preparatory  to  charging  and  exploding 
the  mine,  '85, 715-722.    Removal  of  Pilgrim  Rock  to  a  depth  of  24  feet,  '85, 734. 
Experiments  with  explosives  made,  '85,  724. 
1886-'d6.  Mine  under  Flood  Rock  fired  October  10,  1885,  '86, 675,  668.    Details  of 
charging  and  explosion,  '86.  660.    556  tons  of  rock  removed  from  channel  at 
Negro  Beads  and  Bon  and  Cnickens;  28,622  tons  of  rock  removed  from  Flood 
Rock  by  contract,  '86, 676, 679, 688.    Summary  of  work  done  from  1875  to  1866, 
'86,690. 
1886-^67.  34,956  cnbic  yards  of  rock  romoved  in  widening  Newton  Channel  and  in 
cutting  away  the  northern  end  of  Flood  Rook,  '87, 59, 691, 694.    Details  of  cost 
of  rock  romoval,  '87,  691,  692. 
Physical  Characteristics* 
Observations  on  transmission  of  earth  waves  at  explosion  of  Flood  Rook,  '86,  691- 
717. 
Projects. 
In  1651-'52,  under  an  appropriation  of  (20,000,  an  effort  was  made  to  improye  navi- 
gation through  Bell  Gate  by  the  romoval  of  rock  through  the  aid  of  surface 
blasting,  '68, 732.    The  project  for  the  improvement  of  Bell  Gate  was  proposed 
by  Col.  Newton  in  1867.    It  was  subsequently  modified  in  1668,  1674.  1880,  and 
1864  by  extending  it  to  embrace  the  romoval  of  other  roefs  in  the  East  River. 
It  DOW  includes  the  romoval  to  a  depth  of  26  feet  at  mean  low  water  of  all  the 
daufferons  reefs  in  Bell  Gate,  Diamond  Reef,  and  North  Brothers  Island  Reef 
in  the  East  River,  the  romoval  of  Coenties  Reef  to  25|  feet  and  a  number  of 
small  rocks  in  the  shoaler  parts  of  the  channels ;  also  the  constmotion  of  sea- 
walls on  Great  and  Little  Rocks,  Bog's  Back,  and  Bolmes  Rock.    Estimated 
cost,  15,139,120,  '68,  741-745:  '70,  437;  '71,  725;  '72,  803;  '74,  ii,  164;  '76,  i, 
243;  '80,  W;  '84  690;  '86,  fe. 


1^  INDEX   OF 

EAST  RITBR,  BT.  T.--Conthi«ed. 

Svrvejs. 

Maps. 


PTOgreae  sketch  of  Flood  Bock,  '80,  496;  'U,  9&;  '82,  646;  '83,  533;  '85,  736b 
Hell  Gate  and  approachee,  '85,  735;  '86,  688. 
Flood  Rook,  '86,  688. 


ECHO  HAEBOBv  IVEW  BOCHEI^LEt  BT.  T«— Improvsmxkt  of. 

(Continued  ih>m  YoL  I,  p.  196.) 

lSF8-!w $13»600 

1880 3,000, '80,514. 

1«81 3, 000, '81,  649. 

1882 8,000, '82,  665. 

Total 28,000 

Statement  of  appropriations,  '87,  685. 
Contracts. 

188L.  O.  W.  TownMOd,  #»r  removal  of  a  part  of  Sheepahead  Beef,  '82,  666. 
Engineers. 
Chief  of  Snohcekks. 

Reports,  '80,  83;  '81,  103;  '82,  104;  '83,  97;  '84, 104;  '85,  89;  '86,  89;  '87,  52. 
Ekgikbbrb  in  Charok. 
Col.  J.  Newton,  1875-'84.    Beports,  '80,  513 ;  '81,  641 ;  '82,  664 :  '83,  545. 
Capt.  J.  Mercnr,  1884-'85.     Report,  '84,  708. 
Lieat.  Col.  W.  Mo^'arlattd,  l£«&-'86.    Beport,  '85,  661. 
Lieat.  Col.  D.  C.  Houston,  1886-^—.    Beports,  '86,  6G5;  '87,  624. 
OMratfoiM* 
1879-'80.  Bemoval  of  '<  Start  Bock"  completed,  '80,  513. 
1880~'81.  No  operations. 

1881''82.  506  cubic  yards  rock  removed  ftom  Sheepsbead  Beef.  '82,  665. 
1882-^87.  No  operations,  '83,  545;  '84,  709;  '85,  662;  '86,  656;  '87,  625. 
Projects. 
By  Col.  Newton,  1875,  fat  removal  of  Sbeepshead  Beef  and  "  Start  Book  "  to  a  depth 
of  9  and  6  feet,  respectively.    Modi  fied  in  1878  for  removal  of  **  Start  Bock  "  to  7 
feet  deoth.    Estimated  cost,  |38,955.38,  '76,  264;  '86,  666;  '87,  6S4. 
Surveys. 
Maps. 
'80,  513 


EBEHTOlf  BAT  ANB  HABBOB,  BT.  C— iMPRoVKMKirr  of. 

(Continued  from  Vol.  I,  p.  196.) 
Aparoprlattons. 

1878-'79 15,000 

1884... 10,000, '84,  1036. 

1886 2, 000, '86,  964. 

Contracts. 

1885.  T.  P.  Morgan,  for  dredging,  at  14  cents  per  cubic  yard,  '85,  1039. 
Engineers. 

Chikf  of  EHQimBBRa. 

Beports,  '80,  121;  '84,  168,  177,  1074;  '85,  159;  '86,  154;  '87,  122. 
ENO1NKBR0  IN  Charge. 

Capt.  C.  B»  Phillips,  1879-'80.    Beport,  '80.  830. 

Capt.  F.  A.  Hinman,  1884-'—.    Beports,  '84,  1035,  1071;  '85,  1038;  '86,  963; 
87,  9^. 
Assistant. 

G.  H.  Elliot.    Beport,  '84,  1074. 


Operations. 

1871 


1879-^80.  3,260  cubic  yards  material  dredged  and  5  cypress  stumps  removed,  '80^ 
1884-'85.  29,000  cubic  yards  material  dredged  from  channel  and  basin,  '^,  1099, 


KITERS   AND   HARBORS.  191 

fiBSM T#lf  BAT  AMB  HABBOB,  If.  €.-€ontioaed. 

#MratiOB9— <)otiHn«ed. 
ia«)-'86.  17,043  c«bi«  yards  material  dreaged  from  channel  and  baain,  '86,  963. 
1886-^87.  Mo  operatiena  aad  none  required,  '87,  989. 
Pr^Jccto. 
By  S.  T.  Abert,  1875,  for  improvement  of  Eden  ton  Harbor  and  Bay  by  excayation 
of  oliaanel  860  yards  long,  100  feet  wide,  and  9  feet  deep ;  also  a  turning  basin 
at  the  wharves.    Estimated  cost,  $12,650,  '79,  '80,  91,  696 ;  121. 
From  1874-'84 15,000  was  appropriated  and  expended  on  this  project. 
In  1883  Capt.  Mercnr  proposed  widening  the  channel  to  150  feet  at  the  outer  and 
200  feet  at  the  inner  end ;  also  the  completion  of  the  turning  basin  with  an 
area  ot  abont  12  aeres,  at  an  estimated  cost  of  $18,000,  '84,  1073, 1074 ;  '87,  122. 
Svrv^ys. 
Ordered  by  act  of  Angnst  2, 1862.    Made,  1883,  under  direction  of  Capt.  Mercnr,  '84, 

1072. 
Maps. 
'86,964. 


EDOABTOWn  HABBOB  ANB  SOUTH  BBACH,  RIASS.— Subvet 

OF. 

(Continued  from  Vol.  I,  p.  197.) 
Appropriations* 

182&-'75 $23,725.27 

Commerce. 

Justification  of  the  improvement,  '82,  578. 
EngHneers. 
Chief  of  Engineers. 

Reports, '81,  89;  '82,89. 
Engineer  in  Charge. 
Lieut.  Col.  6.  K.  Warren.    Report,  '82,  566. 
Physical  Characteristics. 

Locality  described,  '82,  567. 
Piaas. 
Various  plans  hitherto  proposed,  '82,  569. 

By  Col.  Lieut.  Warren,  1882,  for  the  formation  of  a  dredged  channel  tlirough  South 
Beach  300  feet  wide  and  6  feet  at  mean  low  water  and  the  protection  of  the 
channel  by  a  pile  jetty  on  the  west  side  of  the  channel.    Estimated  cost,  $39,000, 
'82,  578. 
Surveys. 
History  of  prerious  surveys,  82,  568. 

Ordered  by  act  of  March  3, 1881.    Made  under  the  direction  of  Lieut.  Col.  Warren, 
'82,  566,  574. 


EDISXe  BITEB9  9.  €.— Improvement  of. 

Appropriations. 

1882 $8,000, '83,  889. 

1884 5.000, '84,  1094. 

1886 3,000, '86,  1084. 

1888 5,000,  act  of  August  11,  1888. 

Engineera. 
Chief  of  Engineers. 

'80,  132;  '81,  179;  '83,  174;  '84,  180;  '85, 181,  191;  '86,  179;  '87, 143,  154. 
Engineer  in  Charge. 

Col.  Q.  A.  Gillmore,  1880-'—.    Reports,   '81,   1138;  '83,  ii87 ;  '84,  1092;  '85, 
1190;  '86,1082;  '87,1143. 

ASSI8T,ANT8. 

Capt.  J.  C.  Post.    Report,  '81,  1140. 

Capt.  T.  M.  Bailey.    Reports,  ^83,  889;  '84,  1094. 

Lieut.  F.  V.  Abbot.    Reports,  '85,  1192;  '87,  1145. 
•peratlons. 
All  operations  by  hired  labor. 
1882^^83.  77  snags,  124  piles,  and  248  overhanging  trees  romoved,  '83,  888, 
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EBISTO  BITKR,  S.  C.-Cootinued. 

Operations— Continaed. 

l883-'84.  40  pile6y  57  snags,  and  101  overhanging  trees  remoVed,  ^84,  1093. 

18ri4-'85.  5,7d8  oyerhanging  trees  ont  down,  4,942  snags  removed,  and  banks 
trimmed,  '85,  1191. 

lUdo^m.  Ko  operations,  '86,  1082. 

18d6-^87.  5,131  trees,  logs,  stnmps,  and  snags  removed,  5  outlets  closed,  and  1  cut- 
off cleared,  '87,  1144,  1145. 
Physical  Ciiaracteristics* 

Geographical  description,  '81,  1138, 1141. 
Projects. 

By  Col.  Gillmore,  iHdO,  for  enlargement  and  clearance  of  channel,  formation  of  new 
channels  across  necks  of  bends,  shutting  off  lateral  channels,  removal  of  logs, 
snags,  and  pile  obstructions;  also  removal  of  sand  and  clay  shoals,  and  con 
struction  of  deflecting  Jetty.  Estimated  cot^t,  133,385,  '81, 1140 ;  '86, 180 ;  '87, 
1143. 
Surveys. 

Ordered  by  act  of  June  14, 1680.    Made,  1880,  under  direction  of  Lieut.  Col.  Gillmore, 
'81,  1138. 

Col.  Gillmore  charged  by  act  of  July  5,  1884,  with  preliminary  examination  of 
North  Fork  of  Edisto  Bifer  in  counties  of  Orangeburgh  and  Lexington,  '85, 191. 

Examination  of  North  Fork  of  Edisto  River  ordered  by  act  of  August  5,  1886,  '87, 
154, 


CLIZABETH  BITER,  NT.  J.— Impbovkmkot  or. 

(Continued  from  Vol.  I,  p.  198.) 
A  ppropriations. 

1879 17,500 

1880 7,500, '80,  545. 

1881 4,000,  '81,  707. 

1882 8,000, '82,698. 

Total 27.000 

Commerce. 

Importance  of  improvement,  '82,  698. 
C'oDtracts. 

1879.  E.  O.  Brown,  for  dredging,  at  37  cents  per  cubic  yard,  '80,  54&. 

1880.  T.  H.  Benton,  for  dredging,  at  $1.05  per  cubic  yard,  '81,  707. 

1881.  T.  H.  BentOD,  for  dredging,  at  $1.05  per  cubic  yard,  '82,  698. 

1882.  F.  C.  Somers,  for  dredging,  at  63  cents  per  cubic  yard,  '83,  581. 
ED^ineers. 

Chief  of  ENaiNSERs. 
Reports,  '80,  88;  '81,  HI;  '82,  112;  '83,  108;  '84,  115;  '85,  106;  '86,  110;  '87, 

Engineers  in  Charge. 
Lieut.  Col.  N.  Michler,  1880-'83.    Reports,  '80,  545;  '81.  706. 
LiDUt.  Col.  G.  L.  Gillespie,  18d;^-'86.    Reports,  '83,  581;  '84,  748;  '85,  754. 
Lieut.  Col.  W.  McFarland,  1886.    Report,  '86,  785. 
Lieut.  G.  McC.  Derby,  1866-'—.     Report,  '87,  768. 
Operations* 
1879-'80.  7.foot  channel,  60  feet  wide  and  4,110  feet  long,  excavated,  '80,  545 
1880-'81.  9,200  cubic  yards  material  dredged,  '81,  706. 
1881-'82.  3,335  cubic  yards  material  dredged,  '82,  697. 
1882-'83.  4,142  cubic  yards  material  dredged,  '83,  581. 
1883-'84.  6,952  cubic  yards  material  dredged,  '84,  748. 
1884-'85.  No  operations ;  project  completed  according  to  present  requirements  of 

commerce,  '85,  754. 
History  of  operations,  '86,  785. 
1886-'87.  No  operations,  '87,  768. 
Projects. 

By  Col.  Macomb,  1879,  for  dredging  channel  60  feet  wide  to  a  depth  of  7  feet  at 
mean  high  water,  from  the  month  to  Broad  Street  Bridge,  2.7  miles,  requiring 
the  removal  of  44,000  cubic  yards  of  material.  Estimated  cost,  $S^,530,  '79, 
67,482,483.  ,  v--,      ,        , 

Estimate  increased  in  1881  by  Lieut.  Col.  Michler  to  |43,160  from  incifeased  cost  of 
dredging,  '81,  707 ;  '87,  768. 
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EIjK  RITEB*  MD.—lMPRoyKicurT  or. 

(Continiied  from  Vol.  I,  p.  80a) 
AFprepriations. 

1874-^9 $10,000 

isao 10.000/80^  aw. 

1881 5,000,  '81,  856. 

1882 6,500,  '82,  841. 

Total 31,500 

Contracts. 

1880.  G.  H.  Ferris,  for  dredging,  at  24  cents  per  cubic  yard,  *81,  855. 

1881.  O.  H,  Ferris,  for  dredging,  at  'A^  cents  per  cubic  yard,  *81,  855. 
1883.  G.  W.  Parsons,  for  dredging,  at  31  cents  per  cubic  yard,  '83,  667. 

Chief  of  Enginekrs. 

Reports,  '80,99;  '81,  131 ;  '82,  1128;  '83,  132;  '84,  140;  '85,  132. 
Enqixbbks  in  Cuaugk. 
Lieut.  CoL  W.  P.  Craighill,  1873-'85,    Reports,  '80,  622 ;  '81,  853 ;  '82,  840  ;  '83, 

66G*  '84  889. 
W.  f/ Smith,  U.  S.  Agent,  1885-'—.    Report,  '85,883. 
OperatloDS. 
1879-'80.  15,565  cubic  yards  material  dredged,  '80,  G22. 
1880- '81.  22,557  cubic  yards  material  dredged,  '81,  854. 
188l-'82.  11,139  cubic  yards  material  dredged,  '82,  840. 
18^2-'83.  Old  dike  removed  aud  bank  sloped  back,  '83,  667. 
ld83-'84.  Work  of  dredging  and  removal  ot  old  pier-head  continued,  '84,  890. 
1884- «S5.  Dredging  and  pier  removal  completed,  '85,  883,  884. 
Projects. 
13y  Lieut.  Col.  Craighill,  1873,  for  the  formation  of  channels  6  feet  deep  at  low  water 
and  75  feet  wide,  by  dredging  and  diking  in  the  Big  Elk  from  Cedar  Point  to 
Elkton,  and  in  Little  BIk  as  far  as  Burnett's  Wharf.    Estimated  cost.  $'36,000, 
'74,  15,82,83;  '80,622. 
Amended  to  include  8-foot  depth,  dike  renewal  and  orib  removal,  increasing  the 
estimate  to  $;»,600,  '81, 864,  855. 
Bnrvejn. 
Resurvey  made  in  1883,  '83»  667. 


ELK  HITER,  VENN.  AND  ALA.-EZAMisrATioN  of. 

EsBineers. 

Chief  of  Enoinssbs. 

Report, '85,279. 
Engineer  in  Charge. 

MaJ.  W.  R.  King.    Report,  '85, 1771 

In  1884  Miq.  Kiuf^  considered  that  uutil  the  completion  of  the  Muscle  Shoals  Canai, 
Tennessee  River,  the  mouth  of  the  Elk  River  would  be  inaccessible  and  there- 
fore not  worthy  of  improvement,  '85,  1771. 

Examination  ordered  by  act  of  July  5,  1884.  Made  under  direction  of  Maj.  King, 
•85,  1771. 


EI«K  BITEBt  W.  VA.—lMPRoyEMENT  of 

(Continued  from  YoL  I,  p.  200.) 
Appro^riatioHS. 

1875-^9 110,500 

1880 6,000, '80.  691. 

1881 5,000, '81.917. 

1882 8,000, '82,  931. 

1886 1,500,  '86,  1598. 

Total 24,000 

1888 3,000,  act  of  August  11,  1888. 
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SIA  MYXM9  W.  TA.-Coiittii«ed. 
Commerce. 

OlMtraotions  to,  arising  from  lock  and  dam  at  CharlMion,  '80,  692 ;  ^82,  931  ;  '83, 
716;  '84,  937;  '85,  1656;  '86,  1599. 
EBcroachHieiito. 

Kiyer  obstraoted  by  mill-dams,  '80, 69*^.    Dilapidated  oonditioo  of  corporate  look 

and  dam  near  Charleston  makes  it  an  obstraotion  to  navigation,  ^82,  14:i,  9.U, 

93:3;  '83,716;  84,9:n. 
Becommendation  by  officer  in  charge  that  all  operations  be  saspended  until  this 

obstruction  is  remedied,  '82,  934;  '83,  716;  '85,  1858. 
Act  of  the  ScAte  legislature  providing  for  the  removal  of  dams,  '87,  1923. 
Engineers. 
Chibf  or  EHeiHxsBfl. 
Eeports,  '80,  IW;  '81,  147;  '82,  143;  '83,  147;  '84,  150;  '85,886;  'SC,  281;  '87, 

251.   • 

ENOnCKBR  IN  CHiOtOB. 

Lieut.  Col.  W.  P.  CraigblU,  1876-^'>-.    Report,  '80,  690;  '81,  917 ;  '82,  931 ;  '83, 
716;  '84,  9:<6;  '85,  1857;  '86,  1598;  '87,  19*23. 
As0i0TAirr8. 
Lieut.  T.  Turtle.    Report,  '80,  692,  695. 
Capt.  £.  H.  Rttffner.    Reports,  '81,  917;  '82,  931. 
A.  M.  Scott.    Reports,  '84,  936;  '85,  1858;  '86,  1599. 
lie^al  ProceeMnvs. 
Towards  removal  of  obstructing  lock  and  dam  near  Charleston,  '84, 937 ;  '85, 1856; 

'86,  1598. 
Act  of  State  legislature  providing  for  removal  of  dams,  '87,  1923. 
Opemti^ns. 
1879-80.  Removal  of  rocks,  trees,  and  gravel  bars,  '80,  109,  693. 
1880-*81.  Removal  of  rock  and  construction  of  gravel  and  stone  dikes  at  shoals,  '81, 

147,  917. 
1881-'Hi.  Formation  of  chutes  and  dikes  at  shoals.  '82,  731. 

1882-'d3.  Operations  suspended  awaitfng  action  or  corporate  interests  towards  rem- 
edying obstruction  from  lock  and  dam  at  Charleston,  '83,  716. 
188^'d4.  Removal  of  rocks  from  channel,  '84, 936. 
18B4-'85.  Removal  of  obstructions  from  channel,  '85,  1668. 
1885-*H6.  No  operations  for  lack  of  funds,  '86,  1598. 
1886-'tf7.  No  operations,  '87,  1923. 
Projects. 
By  Msj.  Craighill,  1875,  for  an  improvement  of  channels  through  shoals  to  a  depth 
of  10  or  12  inches  at  low  water  by  cutting  sluice-ways  12  feet  wi^le;  also  the 
removal  of  rocks,  suags,  and  overbangiog  trees,    fistimated  cost,  $100,000,  '76, 
ii,  166, 171;  '79,  556;  '80.  091;  '81,  147;  '85,  286. 
Injurious  effect  of  corporate  lock  and  dam  at  Charleston,  '82,  932,  934;  '83,  147; 

'85,  1858. 
Act  providing  for  its  removal,  '87,  1923. 


EMPIBE  BAT9  MICH.— EXAMXNATiov  OP. 
Engineers. 

CUIBF  OF  EnGINRBRS. 

Reports,  '80,  221 ;  '81,  301. 
Engineer  in  Charge. 
Maj.  F.  Harwood,  1880.    Report,  '81,  2258. 
Physical  Cliaracterlstlcs. 

Description  of,  '81,  2259. 
Plans. 

(1)  By  Maj.  Harwood,  1881,  for  harbor  at  North  Bar  Lake,  with  channel  of  entrance 
200  feet  wide  and  15  feet  deep,  to  be  accomplished  by  1,800  linear  feet  pile  and 
brush  pier  and  dredging.    Estimated  cost,  |60,000,  '81,  2260. 

(2)  Or  for  harbor  at  South  Bar  Lake,  with  channel  of  ontrance  200  feet  wide,  with 
depth  of  10  feet,  to  be  accomplished  by  1,400  linear  feet  pile  and  brush  pier  20 
feet  wide  and  dredging.    Estimated  cost,  $42,000,  '81,  2*^1. 

Surveys. 
Ordered  by  act  of  June  14, 1880.    Made,  1880,  under  direction  of  Maj.  Harwood,  '81, 
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EMPIBEf  liAKE  MCHIOAiir  —  With  a  view  to  outtinq  ▲  channel 

ACB088  THS  BAR  FROM  LaKB  MICHIGAN  TO  BaR  LaKS. 

finsiBcers. 

Gboup  or  Enginxkrs. 

Beporfc,  '87,  286. 
Enoimsbr  in  Chabob. 
Capt.  D.  W.  Lockwood,  1887.    Beport,  '87,  2209. 
PtayBleal  Chameteristicft. 

Description  of  present  harbor  at  Empire,  '87,  2210. 
Plans. 
Capt.  Lockwood,  1887,  considers  the  excavation  of  snch  a  channel  as  purely  local 
in  importance  and  does  not  regard  the  locality  as  worthy  of  improvement,  '87, 
2210. 
Sarren. 
Examination  ordered  by  act  of  Angnst  6,  1886.    Made,  1887,  under  direction  of 
Capt.  Loekwood,  '87,  2211. 


EJ«TBAN€£  TO  CITRIBISBLAIVD   SOUND,  FLA.  AND  OA.    (See 

CumbkriaANd  Sound,  Oa.,  improvement  of  entrance.) 


EBIB  (Presqub  Isle)  HABBOB,  PA.— Improvement  or. 
(Continued  from  Vol.  I,  p.  tK)l.) 


Appropriati^as. 

I823-'79. 


823-'79 $616,367.23 

1880 25, 000.  00. '80,  2186. 

1881 20, 000. 00, '81,  2334. 

1882 20. 000. 00,  '82,  2417. 

1884 50,000.00, '84.2122. 

1886 37, 500. 00, -86, 1880. 

Total 768,867.23 

{Protection  of  Presque  Isle  ^ 

Peninsula 60,000.00  I      .-  .„^.  .^   .qqq 
Erie  (Presque  Isle)  Bar-  f  '^^^  ^^  ^"«^«*  "'  ^^' 

bor,  Pa 23,000.00j 

Statement  of  appropriations  from  1823,  with  method  of  expenditure,  '83,  1926. 
Coatract*. 

1879.  Hemenway  A  Hayes,  for  pier  constructioD,  '81,  2167;  amended,  '81,  2331. 
Cleveland,  Brown  &  Co.,  for  pier  construction, '80,  21b8.  O.  J.  Jen  Din  gn,  for 
dredging,  at  15  cents  per  cubic  yard,  '80,  2169. 

1880.  O.  W.  &  A.  F.  McKenzie,  for  pile  jetty  construction,  '80.  2188.  U.  H.  Hine, 
for  pier  construction,  '81, 2334 ;  annul/^d,  '81,  2331.  H.  B.  Strong,  for  pier  cun- 
Btruction,  '81,  2335.  J.  Barnett,  for  iron,  '81,  2334.  G.  W.  &  A.  F.  McKenzie, 
for  pier  construction,  '81,  23:^. 

1881.  G.Talbot, for  dredging,  at  23  cents  per  cubic  yard,  '81,  23;i6. 

1882.  J.  L.  Linn,  for  removal  and  replacement  of  old  superstructure,  '82,  2416.  J. 
L.  Linn,  for  dredgine,  at  221  cents  per  cubic  yard,  '82,  241H. 

1886.  J.  Rooney,  for  dredging,  at  26  cents  per  cubic  yard,  '87,  2346. 

1887.  D.  MoNaoghton,  for  iron,  '87,  2346.    G.  Ellas  &  Brother,  for  timber,  '87,  2346. 
Gagriaeers. 

Chief  of  Engineers. 

Reports, '80,  228;  '81,313;  '82,  306, 24  >0;  '83,316;  '84,319;  '85,344;  '86»339; 
'87,  304. 
BoABD  OF  Engineers. 

Convened  by  8. 0.  No.  49,  C.  of  E. ,  1882,  '82, 2422.    The  Board  did  not  consider  the 
danger  imminent  of  a  break  through  the  peninsula  of  PrcHque  Isle,  '82,  2422. 
Engineers  in  Charge. 

Mf^.  J.  M.  Wilson,  l678-'83.     Reports,  '80,  2172 ;  '81,  2331 ;  '82,  2414, 2422. 

Capt.  M.  B.  Adams,  l68:V-'84.     Report,  '83,  1923. 

Capt.  £.  Magoire,  1684-'86.    Reports,  '84,  21:^0;  '85,  2253;  '86, 1879. 

Capt.  C.  F.  Palfrey,  1886.    '87,  2343. 

Capt.  F.  A.  Mahan,  1886-'—.    Report,  '87,  2343. 
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EBIB  HARBOR,  PA.— Oontinned. 

i 

Operations. 

History  of  the  work,  *80,  2172;  '82,  2423. 

187^'BO.  102,763  cnbio  yards  sand  dredged  from  channel ;  10  snags  removed,  '80, 

2182. 
1880-^81.  160  linear  feet  crib- work  placed  in  north  pier  and  150  linear  feet  on  south 

pier;  455  linear  feet  superstructure  rebuilt  on  south  pier;  11,808  linear  feet 

piling  driven  in  spur-jeities ;  2,000  linear  feet  brush  aud  stone  protection  re- 
newed, '82,  2332. 
1881-^82.  North  pier  extended  242  linear  fei't  aud  riprapped  with  1,200  tons  large 

stone ;  strengthened  by  driving  oak  piles  alon^  380  linear  f^et  of  channel  face ; 

south  pier  extended  423  linear  feet ;  25,000  cubic  yards  material  dredged,  '82', 

2415. 
188-2-'83.  385  linear  feet  north  pier  superstructure  rebuilt  and  90  feet  redecked : 

18,000  cubic  yards  sand  dredged;  193  pile«  driven  for  catch-saud  Jetty ;  pile 

protection  at  neck  of  peninsula  completed,  '83,  1924. 
1883-'d4.  Kxtensiou  of  Jetty  at  eastern  end  of  peninsula,  '84,  2121. 
18ij4-'85.  Minor  repairs  to  north  pier  and  south  breakwater,  '85,  2253. 
1885-'d6.  No  operations,  '86,  1879. 

188C-'«7.  Dredging  between  and  iu  front  of  piers,  '87,  304,  2344. 
Pliysical  Cliaraclcristics. 

Retro^^rade  movement  of  shore-line,  '82,  2420,  2423. 
Projects* 
Projects  for  this  improvement  from  its  inception  in  1823  have  been  directed  to  the 

formation  of  a  harbor  iu  Presque  Isle  Bay  with  a  protected  channel  across  the 

entrance  to  the  bay.    The  aggregate  appropriations,  including  1886,  have  been 

$7()8,867.23. 
In  188()  ('apt.  Magnire  estimated  that  |d4,120  would  b.)  required  to  extend  the  pier 

to  the  16-fuot  curve  and  maintain  a  channel  16  feet  deep  between  the  harbor 

and  deep  water  tn  the  lake,  '86,  339. 

Beach  line  surveyed,  '80,  2184. 
£xa  ninatiou  of  harbor,  1881,  '81,  23:)2. 
Exaraiuation  of  outer  beach  of  peninsula,  1881,  '81,  2333. 
Survey  of  peninsula,  '85,  2253. 
Maps. 
'81,2338;  '84,2122. 


ESCAIVIBIA  AND  CONECUH  RIVERS,  ALA.  ANB  FLA.-Imfbove- 

MENT  OP. 

(Continued  from  Vol.  I,  p.  204.) 
AppropriatioDS* 

i^S^M $10,500 

1880.  Escamb'a 8,000, '80,  1082. 

1881.  Escambia 5,000, '81,  1199. 

1882.  Escambia  and  Conecuh ....     12, 000,  '82,  1278. 
1884: 

Escambia 3, 000, '84.  1198. 

Conecuh 12,000, '84.  1200. 

1686.  Escambia  and  Conecuh ....     12, 000,  '86,  1 176. 

Total 62,.500 

1888 10,000,  actof  August  11,  1888. 

Coiuracls. 

1881.  VV.  A.  Alexander,  for  di*edging,  at  47^  cents  per  cubic  yard,  '81,  1290. 
Eni^ineerft. 
Chirf  of  Engineers. 

Reports, '80,  137;  '81, 185;  '82,  182;  '83,  194;  '84,202;  '85,205;  '86,203;  '87,165. 
Engineers  in' Charge. 
Maj.  A.  N.  Damretf,  1878-^o5.    Reports,  '80, 1082;  '81, 1196;  '82,  1277;  '83.  1006, 

1007;  '84.  1197. 
Oapt.  R.  L.  Hoxie,  188,5-' -.     ReportH,  '85,  1309;  '86,  U/",;  '87,  1273. 
OperutioDS* 

1881-82.  Channel  3,240  feet  long,  100  feet  wide,  aud  r«i  feet  deep  at  mean  low  water 

dredged  through  the  bar  (Escambia),  '82,  1277. 
1882-'83.  1|216  trees,  snags,  and  stumps  removed  (Conecuh),  '83,  1007. 
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ESCAMBIA  AND  CONECUH  RIVERS,  ALA.  AND  FLA.-Con't'd. 

Operations— Continaed. 

idtfi{-'84.  SnagSi  troes,  and  obstraotioDd  removed  throaghoat  85  miles  of  river 
( Escambia),  '84, 1 198.  ObiitraotioiiB  removed  from  33  miles  of  river  (Conecuh), 
'84  1199. 

Id84-'B5.  15, 472  snags  and  trees  removed  (Coneonh),  '85,  1310. 

1885-'86.  10.943  loos,  sna^,  and  trees,  and  105  oabio  yards  rock  removed  from 
Coneonn  and  fscambia  rivers,  '86^  1175. 

188&-'87.  2,569  trees,  logs,  and  stumps,  and  45  cubic  yards  of  rock  removed  from 
channel,  '87, 1274. 
Frojccto. 

By  Capt.  Damrell,  1879,  for  the  improvement  of  the  Escambia  River  from  month 
to  State  line,  by  dredging  a  channel  150  feet  wide  and  5^  feet  deep  at  mean 
low  water  tnreugh  the  bar  at  the  mouth,  the  removal  of  snags  and  similar 
obstructions,  and  by  shore  protection  and  wins-dam  construction  to  obtain  a 
6-foot  low-water  channel  tfaronghoot  the  length  of  the  river.  Estimated  cost, 
$25,000.  '79,  853,  856;  '80,  1082. 

In  1862  $12,000  was  appropriated  for  the  Escambia  and  Conecuh  rivers,  when  it 
was  proposed  to  extend  navigation  to  Indian  Crbek,  273  miles  above  the  month 
of  the  nver,  by  removal  of  obstructions,  closing  ont-off,  and  rock  removal,  at 
an  additional  estimated  cost  of  $62,430  over  the  estimate  of  1879,  '83, 1007 ;  '87, 
1273. 
Sarveys. 

Maps. 
'84,  1198. 


Appropriationfl. 


ETOITAH  RIVER,  OA.— iMPROTSMairr  of 

(Continued  from  Vol.  I,  p.  205.) 
$10,000 


Commerre. 

Coat  of  improvement  greater  than  would  be  Justified  by  the  advantages  to  be  de- 
rived, W.  1693. 
Engineers. 
Chief  of  Enqinbsbs. 

Reports,  '80,  189;  '81,  256;  'aa,  250. 
Engi^teer  in  Charob. 

MaJ.  W.  R.  King,  187&-^.    Reports,  '80^  1693,  1694;  '81, 1874;  '82,  1858. 
Assist  A  nts. 
Lieut,  w!  L.  Marshall.    Reporii,  '80,  1694. 
E.  Rnhi.    Report,  '80,  1695. 
JLe^lslatlOB. 
Transfer  made  by  act  of  August  2, 1882,  of  balance  ($8,700)  remainingfrom  Etowah 
River  appropriation  of  1876  to  Coosa  River  improvement,  '82, 1858. 
Physical  Cliaracterlsticfl. 
Description  of  river,  '80,  1694. 
Plans. 
By  Mji^.  King,  1879.  for  improvement  of  63  miles  of  river,  giving  a  navigable  chan- 
nel 4  feet  deep,  by  construction  of  27  locks  and  dams.    Estimated  ooe^  $2,276,663, 
'80,  1698.    Improvement  not  considered  justifiable,  '80,  1693. 
Sarveys. 
Ordered  by  actof  June  18, 1878.    Made,  1879,  under  direction  of  BCaJ.  King,  '80, 1694. 


EXETER  RITER,  M.  H.— Improvbmsnt  of. 

(Continued  from  Vol.  I,  p.  206.) 
Appropriations. 

1«80 :....  $20, 000, '80,  343. 

1881 15, 000, '81,  4W. 

Contracts. 

1881,  T.  Symonds,  for  dredging,  at  $1.06,  and  46  cents^  and  47  cents  per  cubic  yard, 


'81, 
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EXETBB  RITEB,  M.  H«-ConUniiod. 
Engineers. 

ChiBF  of  £NeiNSBB8. 

Beporta,  '80,  68;  'SI,  70;  '82,  70. 
Enoinsbr  in  Charob. 
Col.  O.  Thorn,  1875-'82.    Beporto,  '80,  342 ;  '81,  406 ;  '82,  504. 
l.e|Ki8lation. 

ParohajM  of  right  of  way  for  projected  oat-off  at  the  Ob-Bow,  'SI,  497. 
Operatians* 
1880-'H1.  47,000  CO  bio  yards  material  dredged  and  sanken  wrecks  xemored  hy  hired 
labor,  compIetiDg  projected  improvement,  '81,  497. 
Preleeto. 
By  Col.  Thora,  1875,  for  a  channel  40  feet  wide  and  IS  feet  deep  at  mean  high  water 
to  Ox-Bow,  and  thenoe  (with  10-foot  depth  at  mean  high  water  and  &e  same 
width),  by  a  oat-off  through  Ox-Bow,  to  npper  whanres  at  Ezater,  by  dredging 
and  lemoyal  of  bowlders.    Estimated  cost,  |94,000,  '75,  ii,  4S7, 489, 490;  '81, 496. 


FAIBI<EE  CHEEK,  llfl^.— SimvsT  OV. 

[15,000  appropriated  by  act  of  Angnst  11, 188H.] 
Ensineers. 
Chibt  of  Enginbbbs. 
,  Report,  '87,  97. 
Enginbbr  in  Cuarob. 
W.  F.  Smith,  U.  S.  Agent,  1886.    Report,  '87, 854. 

A  SfilST  ANT 

C.  Humphreys.    Report,  '87,  854. 
Physical  Ctaaracterisffes* 

Description  of  the  creek,  '87,  b55. 
Plana, 
By  W.  F.  Smith,  1887,  for  excavation  of  a  channel  across  the  bar  at  month  of  creek 
7  feet  deep  and  100  feet  wide.    Estimated  cost,  f  15,450,  '87,  856. 
Surveys. 
Ordered  by  act  of  Angnst  5, 1886.    Made,  1887,  under  direction  of  W.  F.  SiDiitb, 
'87,855. 


FAIBPOBT  HARBOR,  OHIO-lMPROTnooiT  or. 

(Continued  from  YoL  I,  p.  206.) 

Anpronriatlans. 

im-n5 1229,123.53 

1880 3,000. 00,  '80,  2154. 

1881 10,000.00, '81,  2^21. 

1882 10,000.00, '81^,2408. 

1884 10,000.00,  '84,2109. 

1886 18,750.00,  '86,1870. 

Total 280.873.53 

1888 10, 000,  act  of  August  11,  1888. 

Centracts. 

1881.  D.  M.  Averill,  for  pier  repairs,  '81,  2321. 

1882.  E.  H.  French,  for  dredging,  at  27  cents  per  cubic  yard,  '82,  2409. 

18H2.  J.  Bennett,  for  iron,  '83,  1915.    C.  T.  Dennis,  for  pier  extension,  '83, 1914. 

1885.  W.  E.  Rnoney,  for  dredging,  at  23|  cents  per  cubic  yard,  '85,  2236.    C.  D. 
Merry,  for  pier  extension  and  repairs,  '85,  2236. 

1886.  W.  J.  Starlcweather,  for  dredging,  at  28  cents  per  cubic  yard,  '87,  2324.    JL. 
P.  Smith,  for  repair  to  piers,  '87,  2324. 

1887.  Kerr,  Stang  &  Gillmore,  for  pier  extenrion,  '87,  2324. 
Enigrineers. 

Cbibf  of  Engikbrrs. 
Rraorts,  '80^  227 ;  '81,  311 ;  '82,  305 ;  '83,  313 ;  '84,  317 ;  '85, 341 ;  "S^^  336;  «S7, 
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FAIBPOBT  HASBOB,  OHIO— ContiBQed. 
E  DffiDeers— Coutinaed. 

JbiNGlNEERS  IX  CHARGB. 

Maj.  J.  M.  Wilson,  1878-^83.     Reports,  '80,  2147 ;  'SI,  2320:  'M^  2407. 
Maj.  L.  C.  Overman,  1881-^--.    Beporfis,  '8d,  1914;  'W,  ^OT;  'M,  98%;  '86, 1868; 
•87,  2.i24. 
Operations. 
History  of  operatioDS,  '80,  2147;  '88,  336. 
187^^80.  575  linear  feet  east  pier  superstractare  rebuilt,  6,975  <mbio  yards  material 

dredged  from  bar,  and  repairs  to  piers,  '80,  2153. 
1880^'81.  No  operations,  '81,  2320. 
18bl-'82.  376  linear  feet  east  pier  saperstructnre  reboilt  and  eztensiTe  repairs  made ; 

10,000  en  bio  yards  material  dredged  from,  channel  through  bar,  '82,  2407. 
1882-'83.  Four  cribs  completed,  '83,  1914. 
1883-^84.  West  pier  extended  160  feet  and  settled  part  rebuilt ;  minor  repairs  to 

east  pier,  '84,  2109. 
1884-'85.  10,082  cubic  yards  material  dredged,  '85,  2236. 

1886-^86.  East  pier  extended  80  feet,  west  pier  superstructure  repaired,  '86, 1869. 
1886-/87.  4,930  cubic  yards  dredged  from  channel  through  bar  and  between  the 
piers;  repairs  made  to  piers;  extension  of  east  pier  in  progress,  '87,  2324. 
Private  and  Corporate  UTork* 
Dredging  by  Painesville  and  Toungstown  Railroad  Company,  '80,  2153. 

Pff<4ocl«« 

By  Oapt.  Maarice,  1825,  for  nomoYal  of  bar  at  moath  of  river  by  construction  of 
parallel  piers  2(t0  feet  apart,  extending  out  to  a  depth  of  10  feet,  the  west  pier 
to  be  longer  than  the  east  and  to  flare  to  the  westward.  Estimated  cost, 
1^6,997.81,  '80,  2147. 

For  extensions  and  changes  in  original  project  see  historv  of  work,  '80,  2147. 

In  1879  the  west  pier  had  reached  a  total  length  of  about  1,060  feet  and  the  east 
pier  1,250  feet,  '81,  2320. 

By  Maj.  Wilson,  1880,  for  extension  of  west  pier  GOO  feet  and  east  pier  600  feet, 
renewal  of  superstructure,  afld  dredging  in  channel  to  maintain  a  depth  of  15 
leet  at  barber  entrance.    Estimated  cost,  $80,300,  '80,  2153.    Increased  in  1882 
to  193,000,  '82,  2407 ;  '87,  2325. 
Sarveys. 

IDxamination  of  barber,  1881,  '81,  2320.    Survey  ef  harbor,  1882,  '82,  3407. 

Maps. 
'81,  2320. 


FAJLKIVEB^S  ISJLANB,  CON IV.— Examination  fos  bbsakwatbb  at. 

Commerce. 

Nt^cessity  for  harbor  of  refuge  at,  '85^  706L 
Enirtneers. 

CHiEr  OF  Engineers. 

Report,  '85,  96. 
Engineer  in  Charge. 
Lieut.  Col.  W.  McFarland.    Report,  '85,  707. 
Pliysical  Ctaaracteriotlco. 

Locality  described,  '85,  707. 
Plans. 
By  Lieut.  Col.  McFarland,  1884,  for  the  construction  of  two  breakwaters,  each 
about  600  yards  long,  covering  an  anchorage  area  of  120  acres,  with  a  depth  of 
15  feet.    Estimated  cost,  (700,000,  '85,  70S,  709. 
Snrvejrs. 
Examination  ordered  by  act  of  July  5,  1884.    Made  under  direction  of  Lieut.  CoL 
McFarland,  '85,  707. 


WAJLttB  OF  THE  OHIO  RIVER— Improyement  or  KAYiaATiow  at. 

(SeeOHio  River,  Falls  op.) 
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FAIX8  OF  SAUfT  ANTHONT,  MiMlMlMi  River.    (See  Musuaipn 

RlYBBy  nOBMMTAnOM  OF  TliS  FaIXB  OF  BaIMT  ANTHOHY.) 


FAUIOITTH  HARBOR,  MASS.— Ezamihatiok  of. 

JEnvlBeeFS. 

Chikf  of  EKamsBA. 

Report,  '87,  43. 
ENaiKXBB  VK  CHABOS. 

Mid.  W.  B.  UTermoTO,  1866.    Bepoit» 'S?,  667. 
Phraieal  Charactertatlcs. 

Deeoriptioj),  '87,  567. 
PlAHS. 

M^.  LiVennore,  1806,  reports  that  he  does  not  consider  the  improyement  Jostffled 

by  its  prospeotive  benefit  to  commerce^  '87,  568. 
SvrveFS. 
Examination  ordered  by  act  of  Angnst  5,  1886.    Made,  1886,  under  diieotion  of 

MiJ.  Liyermore,  '87,  567. 


FAHrnr  greek,  ILIm  —  EXAKINATIOK  of,  with  ▲  YIXW  TO  OHATfOIWO  THB 

OOUBSS  OF  TTHB  aAMS. 

EniTineers. 

Chief  of  Enqinbbbs. 

Report, '87,  277. 
Enginbkr  in  Charob. 
Mai.  T.  H.  Handbnry,  1886.    Report,  '87,  8171. 
Ptayslcal  Characteristics. 

Description,  '87,  2171. 
Plans. 
Mai.  Handbnry,  1886,  reports  the  improryement  as  not  called  finr  by  the  necessities 
of  commerce,  '87. 2171. 
Sarre^s. 
Examination  ordered  by  act  of  August  5,  1886.    Made,  1886,  under  direction  of 
MaJ.  Handbnry,  '87, 2171. 


FEATHER  RITER,  CAJL.    (See  Saobambnto  and  Fbathxb  BiVBBa.) 


FERIVAMDIBr A  AMD  8AIMT  JOHM'S  RIVERS,  FLA.    (See  Saint 
John's  and  Fbrnandina  rivbbs.) 


FINHAI^IiOWAT  RIVER,  FI.A.-Ex4JCINatioh  of. 

Ensiaeers. 

Chief  of  Enginbbbs. 

Reports,  '80, 141;  '81, 189;  '82, 186. 
Engineer  in  Charge. 

Capt.  A.  N.  DamreU.    Report,  '83, 130L 
Absistam  t. 
p.  Robinson.    Report,  '82, 1901. 
Plans. 
By  Capt.  Damrell,  1881,  for  improvement  from  the  month  to  head  of  Dead  Riyer, 
a  distance  of  12  miles,  by  removal  of  such  snags  and  trees  as  may  interfere 
with  rafting  logs.    Estimated  cost,  |500,  '82,  1302. 
Snrveys. 
Ordered  by  act  of  Jane  14,  1880.    Made,  1881,  under  direction  of  Capt.  DamreU, 
'82.1301. 
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FISH-WATS  AT  OBEAT  FAI^IiS  OF  POTOMAC  BITEB. 

Potomac  River,  fish- ways  at.) 


fite-jhile  biveb  habbob,  conrnr.— examinahok  of. 

[|5,000  appropriated  by  act  of  Angnst  11, 1888.] 
Commerce. 

Freaent  and  pio^eetiye,  'S?,  640, 641. 
Engineers. 

Chixf  of  ENaniiaBBS. 

Report, '87,  56. 
ENQUnSKR  IN  Chabgb. 
Lient.  Col.  D.  C.  Hoaston,  1886-'—.    Report/87,  639. 
Physical  Characteristics. 

Desoription  of  the  harbor,  '87,  639. 
Plans. 
By  Lieat.  Col.  Houston,  1886,  for  deepening  the  harbor  and  approaches  by  a  chan- 
nel 100  feet  wide.  8  feet  deep  at  mean  low  water,  and  6,000  feet  long.    Esti- 
mated first  cost,  125,000,  with  (1,000  for  annaal  maintenance,  '87,  641. 
SorFeys. 
Examination  ordered  by  act  of  August  5,  1886.    Made,  1886,  under  direction  of 
lieat.  CoL  Houston,  *87,  639. 


FlilNT  BITEB,  OA.—Impboviemibnt  of. 

(Continued  from  VoL  I,  p.  20a) 
Appropriations. 

1878-79 $17,000 

1880 20, 000, '80, 1075. 

1881 15, 000, '81,  1188. 

1882 25, 000, '82, 1263. 

1884 20, 000, '84,  lira. 

1886 20, 000, '86, 1164. 

Total 117,000 

1888 20,000,  act  of  August  11. 1888. 

List  of  appropriations  previous  to  1880,  'TO,  1073. 
Commerce. 

Justification  of  improvement,  '83,  977. 
Engineers. 
Chief  of  Enginicers. 
Reports,  '80,  134;  '81,  182;  '82, 178;  '83, 188;  ^84, 196;  '85,  201;  '86,  199;  '87, 
167, 171. 
EifflnfEKSs  DT  Chaaok 
Mw'.  A.  N.  Damrell,  1873-'85.    Reports, '80, 1073;  '81,  1186;  '82,  1261;  '83,  975; 

W,  1170. 
Capt.  R.  L.  Hoxie,  1885-'—.    Reports,  '85, 1298;  '86»  1162;  '87,  1278, 1290. 

ASSISTAMT 

P.  M.  Slaughter.    Report, '87, 1290. 
Operations. 

187^80.  1,282  cubic  yards  rock  and  103  snags  removed;  2  barges  built  and  1  re- 

paifed,  '80, 1074. 
ISSO-'Sl.  390  linear  feet  of  dam  built;  2,393  cubic  yards  rock  removed,  '81,  1187. 
1881-'q2.  2,627  cubic  yards  rock  removed;  350  linear  feet  stone  dam  built;  3,460 

snags  and  trees  cut  and  removed,  '82, 1262. 
1882-^83.  4,821  trees  and  snags  removed ;  2,439  cubic  yards  rock  removed,  '83,  976. 
lb83-'84.  2,392  snags  removed:  2,954  cubic  yards  rock  removed,  '84,  1171. 
1884-'66.  12,961  snags  and  2,202  cubic  yards  rock  removed,  '85,  1299. 
1885-'86.  1,254  snags  and  5,477  cubic  yards  rook  removed,  '86^  1163. 
1886-^87.  3,232  trees,  logs,  stud  snags  and  4,261  cubic  yards  of  rock  removed,  '87, 

1280. 
Plans. 
By  Capt.  Hoxie.  1887,  for  an  extension  of  the  improvement  firom  Montezuma  to 

Old  Agency  by  the  removal  of  obstructions.    Estimated  cost,  $25,000,  '87, 1290, 

1291. 
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FLIlfT  BlTfiB,  OA.— Continuod. 

Projects. 

By  Capl.  Damrell,  ia  1073,  modified  in  1880  after  mon  detailed  anrreys,  for  low- 
water  navigable  channel  3  feet  deep  and  100  feet  wide  from  mooth  of  river  to 
Albany,  Oa.,  a  dletanee  of  106  miles,  and  a  naYigable  channel  for  ligbt-draagbt 
steamers,  at  moderate  stages  of  water,  Arom  Albany  to  Monteznma,  a  diatanoe 
of  100  miles,  to  be  seenred  by  PsoAOTal  of  snags,  scooring  Imrs  by  works  of 
*  contraction,  and  catting  through  rock  reeft.  Estimated  cost,  1190,902,  '73, 
707,  721;  »80,  1073;  '86,  1163;  '87,  1S78. 
SarreFS. 

Examination  fh>m  Montesnma  to  Old  Agency  ordered  by  aot  of  Angnst  OL  1886. 
Made  nnder  direction  of  Capt.  Hoxie,  '87, 1»0. 


FltfUtHIliO  BAT9  N.  T.— iMPROvnoEMT  off« 

(Contbmed  from  Vol.  I,  p.  206.) 

Appr^priaCloiit. 

1879 #90.000 

1«80 15,000/80,  509. 

1881 10,000, '81,633. 

1882 6,000,  '82,  650. 

1884 10.000, '84,  726. 

1686 10, 000, '86^  662. 

Total 70,000 

18a9 15,000,  act  ofAngostUflfiSa. 

Statement  of  appropriations,  '87, 635. 
Cominerce* 

OppoHition  of  Newtown  citisens  to  dike  constmetion,  '80, 506. 
Contracts. 

1879.  H.  Da  Bois  Sl  Sons,  pile-dike  oonstroction,  '80^  509. 

1880.  W.  Flannerj,  for  dredging,  at  17  cento  per  cubic  yard,  '81,  633. 

1881.  C.  M.  Pratt,  for  dredging,  at  24  cents  per  oabie  yard,  '82,  659. 

1882.  H.  N.  &  A.  J.  Beardaley,  for  dredging,  at  19^  cents  per  cahic  ynrd,  '83,  560. 
18-^4.  H.  Da  Bois's  Sons,  for  dredging,  at  18  cents  per  cabic  vard,  '85,  667. 
1886.  P.  S.  Ross,  for  dredging,  at  17^  cento  per  cabio  yard,  '87,  636. 

Euirineers. 
Chief  of  ENGiianiia. 

Reports,  '80,  82;  '81, 100;  '82, 101;  '83,  IDl;  '84,  106;  '85,  90;  '86,  91;  '87,  55. 
Enginrers  in  Charge. 
Col.  J.  Newton,  1878-^83.    Reports,  '80, 506 ;  '81,  631 :  '82, 657. 
Lient.  Col.  G.  L.  GtHespie,  1883-'85.    Reporto.  '83,  559 ;  '84,  724. 
Lieut.  Col.  W.  McFarland,  1885-'86.     Report,  '85,  666. 
Lieut.  Col.  D.  C.  Houston,  1886-^—.    Reporto,  '86, 661 ;  '87, 634. 
OpewwMomm. 
U^9-'80.  3,or>7  linear  feet  pile-dike  built.  '80,  508. 
1880-^81.  Channel  6,000  feet  long  a«d  65  feet  wide  dredged  from  O-lbot  depth  od  East 

River  side  to  corresponding  depth  at  Flashing,  '81,  632. 
1881-'82.  36,000  cubic  yards  material  dredged,  '82, 657. 
18^j2^83.  31,959  cubic  yards  material  dredged,  '83,  560. 
188:W84.  No  operations,  '84, 724. 
1884-^85.  44,633  cubic  yards  material  dredged,  '85,  607. 
188.W86.  No  operaUons,  '86, 662. 

1886-^87.  26,630  cubic  yards  matorial  dredged  from  channel  leading  up  the  bay  and 
crock  to  Flashing ;  history  of  past  operations,  '87,  635. 
Projects. 
By  Lieut.  Col.  Newton,  1879,  for  the  formation  of  a  tidal  basin  by  dredging,  and  an 
inclosing  plle-dik.e  with  an  opening  near  the  bead  of  the  bar,  which,  by  filling 
and  discharging  through  the  main  channel,  would  maintain  a  depth  of  6  feet 
at  mean  low  water.    Estimated  cost,  $173,500,  '79,  62,  385,  387;  '86^  661;  '87, 
634. 
Surveys. 
Maps. 
'85,666 
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FOREST¥II.I.E    HARBOR,    LAKE    HUROIT,   IIIICH.  - Examika- 

TION  OF. 

Enffineers. 

Chiev  of  Knginerrs. 

Report,  '87,  ^4. 
ENeiNSBB  IN  Charok. 
Lieut.  CoL  O.  M.  Poe,  1886.    Report,  '87, 2873. 
Plans. 
Lieot.  Col.  Poe,  1886,  reported  the  harbor  m  unworthy  of  improTement  in  view  of 
great  probable  coet  of  the  same,  '87, 2273. 
Surveys* 
Examination  ordered  by  act  of  Angnst  5, 1886.    Made,  1886,  under  direction  of 
Lieut.  CoL  Poe,  '87, 2:^3. 


FORKED  BEER  RI¥ER.    (See  ]>xsr  Rivkb,  South  amd  Kobth  Forkb  of.) 


FORT  BROHTIfy  TEX.— Protkction  of  ths  rivbr  baotcs  wbou  thb  m- 

CROACHMBNT  OF  THE  RiO  QRANDS. 


A  ppropriattons. 


(Continued  from  YoL  I,  p.  209.) 


117,000 

1882 1,000,  '82,  149L 

Enylnei^rs. 

CHUEF  OF  EKGIKEKR8. 

Reports,  '80,  149;  '81,  203;  '82,  201;  '83,205;  '84^220;  '85,230;  *8^227;  '87, 

Engineers  in  Charge. 
Capt  W.  R.  Livermore,  1880,  '80,  149. 
Maj.  C.  W.  Howell,  1880,  '80, 146. 
MaJ.  S.  M.  Mansfteld,  l&S0-'86.    Reports,  *80, 1273 ;  '81, 1374 ;  '82, 1491 ;  '83^  1097; 

'84^  1320;  '85, 1470;  '86, 1336. 
MaJ.  O.H.  Ernst,  1886-'— .    Report, '87, 1434. 

A86IOTANT. 

H. C.Ripley.    Report, '81, 1375. 
Operations. 

ISTV-'HO.  Completion  of  bank  protection  by  use  of  brush  matS|  '80, 1724.  No  fhrther 
work  considered  necessary,  '80, 150. 

1880-^1.  Repairs  to  existing  work,  '81, 1374. 

1881-^.  No  operations  from  abandonmentof  project, '82, 14S1;  '06»1336;  '87,1434. 
Projects. 

By  means  of  a  pile-Jetty  and  shore  protection  it  was  proposed  to  arrest  the  encroach- 
ments of  the  nyer  which  threatened  to  destroy  the  military  post  and  entirely 
change  the  channel  of  the  river,  '77,  47.5;  '82, 201. 

After  an  expenditure  of  916,769  it  was  decided  in  1882  to  abandon  frirther  efforts 
to  control  the  action  of  the  river,  '82, 201 ;  '86, 227;  '87, 1434. 


FORT  COTIIVOTOIf,  FT.  T.    (See  Sauion  Rivxr.) 


FORT  UBATEIfHTORTHt  KAIVS.   (See  Missouri  Riyxb  between  mouth 

AND  Sioux  Citt.) 


FORT  MADISON,  lOHTA.    (See  Mississipm  Riyxr  from  Saint  Paul  to 

Des  Moxnbs  Rapids.) 
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FORT  mFFLIN  BAB.    (See  Dblawabs  Rivbr.) 


FOUB  CHANIISL9,  LAKB  CHAMPLAllV.    (SmLaks  Champlaik,  N. 

T.  AND  Vt.) 


FOVBCHfi  LA  F£T£  BIVFB,  ABK^^-Improvbiobnt  of. 

(Continued  from  Vol.  I,  p.  210.) 
A  ppropriatioiis. 

1859 $10,000 

1880 4,000, '80.  1326. 

1881 3,000, '81,  1514. 

1882 4,000,  •82,1583. 

1886 6,000, '87,  1532. 

Total 26,000 

Enirineers. 

Chief  of  Enginbkrs. 
Reportii,  '80,  165;  '81,  218;  '82.  215;  '83.  223. 

ENQINBEBd  IN  CHABOB. 

MaJ.  W.  H.  H.  Benyaord,  1879-'81.    Reports,  '80,  1323 :  'SI,  1435. 
Capt.  T.  A.  Handbnry,  1881-^83.    Reports,  '81,  1514 ;  '82,  1583 ;  '83,  1171. 
Capt.  H.  8.  Taber,  1886-'—.    Report,  '87, 1531. 
Operatioiis. 
1879-^60.  Removal  by  hired  labor  of  7,557  trees  and  sna^s,  and  a  nnmber  of  rooks 

removed  at  shoals,  '80,  1324. 
1880-^81.  53  snaxs  removed,  rooks  taken  from  Bhoals,*and  small  dams  bnilt,  '81, 

1435,  1514. 
1881-'82.  476  logs  and  snags  removed,  '82,  1583. 
18d2-'83.  Removal  of  snags  and  trees,  '83,  1172.    Operations  discontinued  to  1886, 

'87,  1531. 
1886-'87.  Partial  formation  of  channel  through  Rock  Shoal,  '87,  153L 
Projects. 
By  Maj.  Benyaurd,  1879,  for  the  removal  of  snags,  bowlders,  and  leaning  trees,  at 
an  estimated  cost  of  |23,034.50,  '79.  972 ;  '81,  1435. 


FOUBCHB  BIVCB«  ABK.    (See  Fourche  la  Fbvb  Rivbb.) 

FOX  AlVD  lF18€0!ir8Ilf  BITBBS—Improvbmbnt  of. 

(Continued  from  Vol.  I,  p.  211.) 
Appropriations. 

1839-79 ri,096,500 

IH'^0 125, 000, '80;  1952. 

1881 12.^000,  '81,2135. 

1882 200.000, '82,  2167. 

1884 160,000, '84,  1874. 

1886 56,250,  '86,  1689. 

Total 2,762,750 

1888  (below  MontoUo) .        100, 000,  act  of  August  11,  1888. 
Commerce. 
Tolls  collected. 

1880 $2,726.08,  '80,  1952. 

1881 2,336.99, '81,  2135. 

1882 2,100.40,  '82,2167. 

1883 6-25.00, '83,  1714. 

Collection  of  tolls  discontinued  by  act  of  1882,  '83,  1714. 
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FOX  AND  WISCONSIN  RITERS— Continued. 

Enflrineenu 

Chief  of  Engihsbbs. 
Reports,  '80,  209;  '81,  2H3:  '82,  278,  279,  2182,  2188,  2193;  '83,  287,  1725,  1731, 
1736,  1737;  '84,  287, 1882,  1899;  '85,  310,  2045;  '86^  304;  '87,  270-272. 

EKaiNBBRS  IN  ChAROB. 

Lieut.  Col.  D.  C.  Houston,  1871-'84.  Reports,  '80, 1947 ;  '81,  2131 ;  '82, 2165, 2183, 
2190,2194 ;  '83, 1712, 1726, 1732, 1737 ;  '84.  1872, 1887, 1925, 1939. 

Copt.  W.  L.  Marshall,  1884^—.  Reports,  '84,  1872;  '85,  2025;  '8^  1686:  '87, 
2077,2097. 

AflSISTANTS 

Capt.  F  A.  Hiumau.  Reports,  '80,  1961,  1967;  '81,  2135,  2140,  2141;  '82,  2174, 
2167;  '83,  1714. 

C.  A.  Fuller.  Reports,  '80, 1969 ;  '81,  2144 ;  '82, 2178 ;  '83, 1721 ;  '84, 1874 ;  '85, 
2033;  '86,1695;  '87,2081. 

J.  W.  AUen.    Reports,  '83,  1719;  '84,  1878,  1880;  '85,  2038,  2040. 

N.  M.  Edwards.    Report,  '83,  1735. 
Board  of  Enginbbrs. 

Convened  at  New  York,  November  24, 1879,  to  report  on  plan  for  improvement  of 
Wisconsin  River.  Report,  '80, 1953.  (Cols.  Tower  and  Newton  and  Majs.  Ab- 
bot and  Houston.) 

Convened  at  Milwaukee,  September  1,  1882,  by  S.  O.  No.  81,  to  report  upon  plan 
for  restoration  to  natural  width  and  capacity  of  Lower  Fox  River  channel ; 
also,  for  maintenance  of  Lake  Winnebago  and  Little  Battes  des  Mortes,  at 
their  natural  heights,  by  alterations  in  dams  at  Menasha  and  Appleton,  '83, 
1725,  1727, 1738.    (Lient.  Col.  Honston  and  Majs.  Robert  and  Benyaurd.) 

Convened  at  New  York  January  5,  1884,  to  report  upon  proviso  in  river  and  har- 
bor bill  of  March  1,  1883.  Report,;84,  1900,  1919.  (Col.  Newton  and  Lieu^ 
Cols.  Abbot  and  Comstock.} 

Convened  by  8.  O.  No.  98,  at  Milwaukee,  September  17,  1884.  to  report  on  con- 
struction of  works,  purchase  of  lands,  and  present  depth  or  water  required  in 
Upper  and  Lower  Fox,  '85,  2041.  (Lieut.  Cols.  Poe,  Merrill,  and  Barlow,  and 
Capt.  Marshall.) 

Convened  at  New  York  December.  1886,  to  determine  the  practicability  of  con- 
tractinff  the  Wisconsin  River  sumciently  to  obtain  a  low- water  navigable  depth 
of  4  or  5  feet  by  low  brush  dikes  and  wing-dams  on  the  bed  of  the  stream.    Re- 

Sort,  '87,  2094.    (Cols.  Casey  and  Abbot,  Lieut.  Cols.  Comstock,  Houston,  and 
[cFarland.) 
IjearislaUoii. 
Chief  of  Engineers  recommends  inquiry  into  dam:iges  caused  by  Fox  and  Wisconsin 

improvement,  '81,  2149. 
Wisconsin  State  law  governing  ascertainment  and  payment  of  damages  caused  by 
Government  works,  '81,  2148.  Act  of  Wisconsin  Territory,  184^  authorizing 
construction  of  Menasha  Dam,  '82,  2m5;  claims  against  United  states  in  1875 
for  damages  caused  by  Menasha  Dam,  '82,  2187.  Report  on  same  by  Maj, 
Houston,  '82,  2190. 
Awards  for  nowage  claims  previous  to  1876,  '82,  2190. 

Necessity  for  ascertaining  legal  powers  of  United  States  in  question,  '82,  2196. 
Proviso  of  1882,  '83,  1727. 
Statement  of  leading  points  in  suit  of  Syme  vs.  Fuller,  '84, 1887 ;  Judgment  for  Syme 

delivered  by  Supreme  Court,  '84,  1896. 
List  of  awards  made  in  1876  for  dowage  damages,  '84,  1891. 
OMratioiis. 

Fox  RlVBR. 

1879-^80.  Lower  Fox :  Construction  of  new  lock  at  Little  Chute;  construction  of 
revetment  wall  of  Appleton  Canal,  and  waste- weir  in  third  level  of  same ;  caual 
banks  strengthened  and  break  of  Menasba  repaired.  Upper  Fox :  460,9;il  cubic 
yards  material  dredged;  repairs  to  Portage  guard-lock  and  dams  at  Eureka, 
Berlin,  White  River,  and  Princeton ;  snags  removed,  ^80,  1950, 

1880-*81.  Lower  Fox:  Completion  of  new  lock  at  Little  Chute:  construction  of 
masonry  wall  across  head  of  old  guard-lock  ;  elevation  of  canal  banks  ;  comple- 
tion of  revetment  wall  of  Appleton  Canal ;  construction  of  waste- weir  in  Little 
Chute  Dam;  general  repairs  to  locks  and  dams.  Upper  Fox:  519,473  cubic 
yards  materiaT  dredged;  construction  of  lock^tender's  house  at  White  Kivcr; 
minor  repairs  to  dams,  locks,  and  caual  banks,  '81,  2133. 

1881-*82.  Lower  Fox :  Construction  of  stone-masonry  lock  at  Kaukauna.  Upper 
Fox :  335,681  cubic  yards  material  dredged ;  800  linear  feet  of  river  bank  pro- 
tected from  washing,  by  piles,  brush,  and  stone,  '82,  2165,  2166. 
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FOX  AND  WWCWNUlir  BIVSni-OoiitiBiMd. 

Operatloiis—CoiitiDaed. 
Fox  RiVKR-s-Contioned. 

188^83.  Lowor  Fox :  Constrnotion  of  retainliiK-wall  fiir  oanal  bank  aboy«  Kaa- 
kaiiDa ;  ooiutruotion  of  first  new  look  at  Appleton.  and  alteration  of  dams  at 
Menasha  and  Appleton  commenced.  Upper  Fox :  1^,206  cnbio  yards  material 
dredged ;  repairs  to  looks,  dams,  and  oanal  banks,  '63,  1713. 

1883''84.  Lower  Fox:  Appleton  first  lock  completed;  slnioe- ways  and  gates  bailt 
in  Appleton  Upper  Dam ;  water  on  bars  and  in  canals  deepened  by  dredf^ing ; 
repairs  to  lock  gates,  canal  embankments,  and  dams.  Upper  Fox:  fiepairs  to 
look  gates  at  Fort  Winnebago,  Governor's  Bend,  Princeton,  Berlin,  and  Bnreka, 
Bvi  1878. 

1884-^85.  Upper  Fox :  74,371  cubic  yards  material  dredged ;  boats  and  dredffes  re- 
paired, '86,  dOS^.  Lower  Fox :  Repairs  to  old  look  at  Menasfaa  and  to  Apple- 
ton  fourth  and  Little  Chute  first  looks ;  new  abutment  built  and  apron  began 
at  Little  Kaokaana  Dam ;  repairs  to  looks  and  dams  and  dredging  in  canals, 
'85.  2026. 

1885-^86.  Upper  Fox :  Old  locks  at  Governor's  Bend  and  Montello  repaired ;  97,696 
oobio  yards  material  dredged  from  bars  in  Upper  Fox ;  repairs  to  Karelf  a  Ihim. 
Lower  Fox :  Bight  abutment  and  178  linear  Ibet  of  new  dam  at  Menasha  built; 
1,506  cords  stone  blasted  and  removed  from  Menasha  Channel ;  80,449  cubio 
vards  clay  dredged  from  outlet  of  Lake  Winnebago ;  apron  oompleted  and  sluice 
built  in  Little  Kaukanna  Dam ;  repairs  to  locks  and  dams,  '86,  1687. 

I886-'87.  Upper  Fox:  Repairs  to  locks  and  dams  and  maintenanee  of  existing 
depth  of  navigation  by  dredging;  levee  built  at  White  River  Look,  '87,  2077, 
S082, 2087.  Lower  Fox :  New  look  built  at  the  Cedars ;  De  Pore  Lock  renovated ; 
Menasha  Dam  and  sloioe  completed ;  Menasha  Channel  deepened  by  rock  re- 
moval; De  Pere  Dam  completed;  new  stone  abutment  built  at  Rapid  Croohe 
Dam,  and  the  injury  from  high  water  hf  1881  repaired,  '87, 2078,  aOtti,  2084, 2087. 
History  of  operations,  '87.  2094.  Statement  of  total  expenditures  on  Fox  and 
Wisoonstn  rivers,  '87,  2108. 
WiscoNsm  RiVBB. 

1879^80.  Repairs  and  extensions  to  dams  between  Portage  City  and  Wild  Cat 
BJuffs;  five  dams  with  a  total  length  of  4,626  feet  built  above  Prairie  dn  Sac ; 
530  feet  of  dam  extension  on  npper section;  brush  and  stone  collected,  '80, 1951. 

1880-^61.  41  wing-dams  with  a  total  length  of  19,308  feet  oonstmoted  between 
Portage  and  Rooky  Ron,  '81,  2133. 

1881-'82.  7,441  linear  feet  wing-dam  constructed,  '82,  2166. 

1882-'83.  9,320  linear  feet  wing-dam  constructed,  '83,  1713. 

1883-'84.  No  operation  through  lack  of  funds,  '84,  1872. 

1884-^85.  Repairs  to  dams,  '85,2025;  '86,  1686;  '87,  2077. 

1885-^86.  Further  efforts  to  improve  river  by  wing-danw  discontinued,  ^87,  2077, 
2096. 
Physical  Characteristics. 
Water-gauge  record  at  Portage  City,  Fort  Winnebago,  and  Governor's  Bend  locks, 

Wisconsin  River,  '80,  1966-1977. 
Movement  of  bars  in  Wisconsin  River,  '80,  1959.    Disohaare  of  Wisoonsin  River, 
'84,  1904; '87,2097. 
Projects. 
The  permanent  works  for  the  improvement  of  the  Fox  and  Wisoonshi  riven  were 
purchased  by  the  tJnited  States  in  1872  from  the  Green  Bay  and  Mississippi 
Canal  Company  for  $:^,000,  '72.  35;  '73,  219.    The  subsequent  project  pro- 
posed slack-water  navigation  or  the  Fox  River  by  replacing  the  temporaQr 
structures  with  permanent  works  and  the  construction  of  5  additional  locks  on 
the  Upper  Fox,  the  improvement  oi  the  Wisconsin  River  by  wing-dams  and 
dikes,  so  as  to  obtain  throughout  a  depth  of  6  feet  for  a  width  of  100  feet. 
Estimated  cost,  $3,745,663,  '76,  i,  218;  '78, 1170;  '80, 1952;  '87,  WO. 
By  Board  of  Engineers,  1884,  for  re'Mmstruction  of  dam  at  Menasha,  below  site  of 
present  dam,  across  full  width  of  Menasha  Channel,  and  enlargement  of  Neenah 
Channel  by  dredging ;  also,  for  purchase  of  lands  and  structures,  '85,  2044 ; 
'86,1689.  e  '  -^       I         » 

The  Board  of  Engineers  of  1886  decided  against  further  attempts  to  improve  the 
low- water  navigation  of  the  Wisconsin  River  by  wing-dams,  '87,  2096. 
Surveys. 
Examination  of  Wisconsin  River  from  Portage  to  MenilL    Made,  1882,  under  dlreo- 
tion  of  Lieut.  Col.  Houston,  '84,  1939. 
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JPJBAUKFORB  CWBBK,  WA.--ltamYmMam  ow. 

Appropriations. 

I«ri2 $10, 000, '83, 612. 

Commerce. 

Statement  of  luanafactanfig  iDdastries  eiMioeniocL 
Valne  and  c«paoity  of  «he  Fraakfotd  Araenal,  '82,  83B>  887. 
Contracts. 
1883.  AmericansDredgiDg  Company,  for  dredging,  at  23  cents  per  coUe  yard,  ^88, 
612. 
£nirineers« 
Chikf  or  Encukbbrs. 
Beports,  '81,  129;  '82, 127 ;  '88,  U7 ;  '84, 197 1  'M,  119;  ^88,  116;  '87,  7a 

ElNOINBKRS  IN  CBAKGS. 

Capt.  W.  Lndlow,  188W83.    Beport,  '82,  822. 

Lient.  Col.  G.  Weitsel,  W&^M.    Beport,  *83,  611. 

MaJ.  W.  H.  Uener,  1884-^85.    Beport,  '84,  810. 

Lieat.  Col.  H.  M.  Bobert,  186&-^— .    Bepoirts,  '88,  836 ;  ^88, 629 ;  «7,  999. 

A86I8TAJrra. 

£.  A.  Giesler.    Report,  '82,  824. 
A.  Stierle.    Beports,  '83,  612 ;  '84,  611. 
Operations. 
1882-'d3.  35,178  onbio  yards  material  dredged  from  tbe  ebaniiel,  '-88,  612. 
l&83-'87.  No  operations, '84,  811;  '85,  836;  '86,  85J9;  '87,  799. 
Ph^slf^l  Chmrncterisiics. 

Description  of  oreek  and  its  obstmotions, '82, 823. 
Protects. 
By  Capt.  W.  Lud!ow,  1882,  for  exoavation  of  a  ohannel  ttom  the  month  of  the  creek 
to  Fraukford  A  venae  Bridge,  having  a  low-water  depth  of  7  feet  at  the  month, 
decreasing  to  3  feet  at  the  liridge  with  a  bottom  width  of  50  feet.    Estimated 
cost,  $40,000, '82,  823. 
No  farther  operations  recommended,  '84,  611 ;  '87,  799. 
Surveys. 
Ezamitiation  ordered  by  act  of  March  3, 1881.    Made,  1681,  onder  difeotion  of  Capt. 
W.Ladlow,'82,a». 


FBANKFOBT  (AUX  BCC8  SCIBS)  HARBOR^  ]UtCiI«-^MPBOVB. 

MBNT  or. 

(Contlnned  from  VoL  I,  p.  218.) 

Appropriations. 

1866-^9 «213,669.85 

1880 6,000.00,  '80,  2010. 

1881 10,000.00,  '8JL,  2901. 

1882 16,000.00,  '82,  2284. 

1884 6,000.00,  '84,  1974. 

1886 7,000.00,  '86,1756. 

Total 265,669. 86 

1888 8,000.00,  act  of  AngQSt  11, 1688. 

Contracts. 

1879.  H.  8.  Dale,  for  materials  and  labor,  *80,  2010.    Closed  befbre  completion, 
'80  2009 

1880.  n!  G.  Dodge,  for  dredging,  at  15  cents  per  eubie  yard,  '81,  2201. 

1882.  Dewar  &  Wing,  for  pier  oonstomction,  '83, 1808.    Green  Bay  Dredfe  and  Pile 
Driver  Company,  for  dredging,  at  24  cents  per  cubic  yard;  '83,  1B09. 

1886.  D.  Dake.  for  materials,  ^86,  1758. 

1887.  L.  £.  Allen,  ibr  repair  and  extension  of  pier,  '87,  2179. 
finirineers. 

CuiBF  or  Enojxbbrs. 
Beports, '80, 214;  '81,290;  '88,285;  '83,292;  '84,294;  '85,315;  '86,310;  '87, 

Board  of  Engineehs. 
Convened  July  20,  1882.  at  Grand  Bapids,  Mich.,  by  8.  O.  No.  65,  C.  of  E.,  1882, 

to  report  npon  modification  of  crib  snperstmctare  as  proposed  by  Miy.  Heap. 

Beport,  '83,  1811. 
CM^Js.  HooBton,  Smithy  and  Benyaurd.) 
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FRANKFORT  (A1TX  BECS  8CIES)  HARBOR,  IIIICH.-Continued. 

E  n^  neers— Continued. 
Ekginbbrs  in  Chabgr. 
Mft).  F.  Harwood,  lUdO-'&i.    Beporto,  '80,  2009;  '81,  S200. 
MfS.  D.  P.  Heap,  188^-'83.    Beports,  '82,  2283 ;  '83,  1810. 
Capt.  D.  W.  Look  wood,  1889-^—.    Beporte,  '83,  1807 ;  '84, 1973:  '85,  2068:  '86, 
1757; '87,  2179. 
Operatlonft. 
1879-^.  13,350  cubic  yards  material  dredfred,  '80,  2009. 
1680-^81.  13,500  cable  yards  material  dredged,  '81,  2200. 

1881-^82.  100  linear  feet  crib- work  snnk  in  extension  of  south  pier;  cribs  at  enter 

end  of  sonth  pier  leveled  up  and  saperstructuie  bnilt:  77  cords  of  stone  placed 

in  saperstractnre,  '82, 2283.    Plan  by  Mig.  Heap,  1883,  for  modified  crib  super- 

strocture,  '83, 1808;  1810,  1811. 

1882-^83.  Work  on  modified  superstructure  completed ;  10,028  cubic  yards  material 

dredffed ;  50  linear  feet  of  crib-work  added  to  sonth  pier,  '83,  1808. 
1883^84.  Modified  saperstmoture  placed  on  end  crib  of  sonth  pier,  '84,  1973. 
1884-^85.  337  linear  roet  revetment  on  north  side  of  channel  and  187  linear  feet  on 

south  side  rebuilt,  '85,  2068. 
1885^r^.  No  operations  for  lack  of  funds,  '86,  1757. 

1886-^87.  396  Imear  feet  north  revetment  completed ;  230  feet  south  revetment  re- 
paired ;  south  pier  extended  50  feet,  '87,  2179. 
Projects. 
By  CoL  Cram,  1866,  for  dredging  new  outlet  through  strip  of  land  separating  Lake 
Aux  Bees  Scies  from  Lake  Michigan,  and  building  two  parallel  piers  200  feet 
apart,  extending  from  12-foot  sonndings  in  the  inner  lake  to  same  depth  in 
Lake  Michigan.    Estimated  cost,  t88,541,  '66,  i,  34,  36.    Amended  in  1875  and 
in  1879  to  t254,196,  '81,  2201 :  '87,  2179. 
By  Maj,  Harwood,  1881,  for  completion  of  improvement  by  dredging,  and  550  linear 
feet  of  pier  extension.    Estimated  cost,  $100,000,  '81,  2201. 
Surveys. 
Maps. 
'82,  2884;  '83, 1806;  '84,  1973. 


FREBDOM  AND  ROCHB8TER,  FA.-Ice.habbob  at. 
(See  Ohio  Biykr  at  Boohsstbr  and  Fbbbdom,  Pa.) 


FRSBfCH  BROAR  RIT£R,  N.  €•— Improtxmxnt  of. 

(Continued  from  ToL  I,  p.  220.) 
Appropriations. 

1876-^9 130.000 

1880 3,000, '80.  793. 

1881 5,000, '81,  980. 

1882 6,000, '82, 1059. 

Total 43,000 

List  of  appropriations  previous  to  1880,  '80,  793. 
Enirftneers.' 
Chief  of  Enoinicebs. 
Beporte,  '80, 117 ;  '81, 157  j  '82, 153  ;  '83, 160 ;  '84, 162;  '85, 162;  '86, 147;  '87, 

Engineer  in  Charge. 
S.  T.  Abert,  U.  S.  Agent,  1878-'—.    Beports,  '80,  791 ;  '81,  978;  '82,  1057;  '83, 
832;  '84,  1002;  '85,  997;  '86,  929 ;  '87,  958. 
Operations. 

History  of  operations,  '80,  791. 

1879-'80.  Reef  at  Littio  Bi&rk  StioalH  removed  by  blasting  and  dredging;  14  crib- 
work  wing-dams  completed;  banks  protected  by  brush  and  stone;  two  scows 
buUt,  '80,  792. 
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FRENCH  BROAD  RITSR,  Jf .  €.— Continned. 

Opcratlons^Continaed. 
IbSO-^l.  575  cabio  yards  look  blasted ;  657  onbio  yards  rook  remoyed ;  fiL215  oabio 

yards  sand  and  gravel  dredeed  :  170  logs^  snags,  and  trees  remoyed^  '81,  980. 
1861"^9Sl.  Dredging  and  removfu  of  obstr actions  oontinaed;  wing-dams  built  and 

repaired,  '82,  105a 
1882-'tf7.  No  operations,  '83,  832,  835;  '64, 1003;  '85,  998;  '86,  929;  '87,  959. 
Projects. 
By  S.  T.  Abort,  1878,  for  a  channel  35  feet  wide  and  2|  feet  deep  from  Brevard  to 

Big  Buoic  Shoals,  by  construction  of  wing-dams,  dredging,  and  rook  remoyaU 

Estimated  coot,  $45,500,  '78,  74,  537.  538;  '79,  648;  '80,  791;  '87,  958. 
By  8.  T.  Abort,  1883,  for  continaing  the  Improvement  from  Smith's  Bridge  to  foot 

of  Long  Shoal  by  rook  removal  and  dredging.    Estimated  cost,  |76,000,  '83, 

835; '88,996; '87,958. 
SurreTS* 
Examination  of  river,  188S^  '829 1068.    8iiiT«y  ftom  SmitVs  Bridge  to  foot  of  Long 

Shoal,  1883»  '83,  832. 


FRBIV€H  BROAR  RITER9  TBIVIV.-^lMPBoyBMaMT  of. 

(Continned  from  YoL  I,  p.  220.) 
Appropriations. 

IdeiO $10, 000, '80, 1680. 

1881 3.500,  '81,  1862. 

1882 5,000,  '82,  1850. 

1884 3.500,  '84,  1650. 

1886 6, 000, '86, 1621. 

Total 28,000 

1888 10,000,  aot  of  Angnst  11, 1888. 

Snglneenu 

CHIST  of  £NQIinEBR8. 

Reports, '80, 187;  '81,253;  '82,246;  '83,254;  '84,254;  '85,876;  '86,268;  '87, 

231. 
Enginebrs  in  Charge. 
Mai.  W.  R«  King,  188a-'86.    Reports,  '80, 1679;  '81, 1861;  '82, 1848;  '83, 1862; 

'84,  1650;  '85,1765. 
Lieat.  Col.  J.  W.  Barlow,  1886-'—.    Reports,  '86,  1520;  '87, 175L 
Operations* 
1879-'80.  No  operations.  '80,  1680. 
1880-^81.  520  onbio  yards  gravel  dredged,  957  onblo  yards  rock  quarried,  300  onbio 

yards  earth  embankment  and  575  linear  Ibet  orib-dams  bnilt,  and  1,250  linear 

feet  old  (State)  tfams  repaired.  '81.  1861. 
1881-'82.  5,282  onbio  yards  rook  put  into  25  dams;  bowlders  and  gravel  removed 

from  the  channel,  '82,  1849. 
1882-'83.  1,386  cubic  yards  stone  quarried ;  3,871  cubic  yards  riprap  dams  built ; 

bowlders,  snags,  and  trees  removed  from  channel,  '83, 1494. 
1883-'84.  No  operations  for  lack  of  funds,  '84, 1650. 
1884-'85.  164  cubic  yards  rook  blasted ;  569  cubic  yards  gravel  and  374  bowlders 

excavated ;  795  cubic  yards  rook  quarried  and  468  cubic  yards  rock  placed  in 

dams,  '85,  1765. 
188&-'86.  Riprap  dam  at  Sewee  Shoals  completed,  '86,  1521. 
1886^87.  Repair  to  dams  at  Fains  Island,  '87,  175L 
Projects. 
By  Lieut.  Adams.  1870,  for  securing  a  channel  2|  feet  deep  from  Leadvale  to  mouth, 

a  distanoe  of  90  miles,  by  construotion  of  wing  dams  and  removal  of  snags  and 

obatmotioiis.    Estimated  cost,  9150,000,  '71, 493, 494 ;  '80, 187, 1680;  '86,  1520. 


OAI«Blf  A  RITER  AH D  RARBOR,  ILI«.— Improyxbckkt  or. 

(Continued  from  Vol.  I,  p.  220.) 
Appropriations. 

1878-^9 142,000 

1880 12, 000, '80,  1549. 

1881 12.000, '81,  1728. 

1443  EN 14 
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Confmcts. 

1879.  H.  S.  Brown,  for  dredging,  *80,  1549.    Whitney  A  8od,  for  dredging,  '80, 

1549. 
1881.  Wbito^  4k  Son.  for  dredging,  '8X,  17S8.    Informal  agreement  with  Whitney 

A  8on  and  H.  &  Brown,  for  dredging,  '81,  1727. 

ChIUT  OV  ENOOfKCRS. 

Beport8,'80,.176;  '81,887;  '8a,nS. 
Emoikkbb  in  Charob. 

Capt.  ▲.  Mackeasie,  18-fiM8a.    Beport^  *80, 1548;  'Bl,  1797;  '82, 1791. 
AaaiaTAMT. 
M-MeigB.    Bepori, 'Sa,  1793. 
OperatioBS* 
1079-'8O.  72,902  cnbie  yards  material  dredged,  'BO,  1548. 
1880-'81.  Uajrbor  diecurad  to  low-waler  grade  and  cat  made  £rom  above  cat-off  to 

woolen  mill,  '81. 1727. 
188l-'82.  51,358  onbic  yards  material  dredged,  '82,  1793. 
Projects. 
By  li«J.  Farqahar,  1873,  for  dredging  the  eat-off  to  a  depth  of  6  feet  above  and  4 
feet  below ;  eloeing  of  Harris  Sloogh ;  also  the  constraction  of  dams  of  dry 
masonry  backed  by  earth  across  the  three  principal  ravines,  8o  as  to  iotercept 
sediment  from  inflowfaig  streams.    Estimated  cost,  |400,000,  '74,  i,  290, 291, 292 : 
'78,  98;  '80,  1548. 
Sorweyn. 
Of  river  from  Galena  to  Jonotion  with  Ifiasiasippi  Biver,  1879,  '80,  1548. 


OAIXOP'B  BAFIDSi  fi»  lAwrenee   Biwer.      (See  St.  Lawrknob 

BlVXB.) 


CIAI«TBSVOV  BAT  SHIP-GHAHlfSIi,  TEX.-IiiFEoynaMT  ov. 

(Continved  firem  YoL  I,  p.  821.) 

A|M»ro»rtattoBS. 

187^-79 1292,000 

1880 50, 000, 'do,  1238. 

1881 60, 000, '81,  1334. 

1868 94,500,  '82, 1457. 

Total 486,500 

1888 - 100,000,  act  of  August  11, 1888. 

Commerce* 

The  necessity  of  channel  less  than  formerly  and  not  called  for  by  interests  of  com- 
merce, '83,  202,  1082. 
Contracis. 

1881.  J.  £.  Slaughter,  for  dredging^  at  13^  cents  per  cubic  yard,  '81, 1333. 
Engrineers. 

CHIKV  of  ENOUnEBHS. 

Beports,  '80,  147;  '81,  200,  1334:  '82,  196;  '83,  202,  1080;  '84^  217;  '85,  226; 
'86,  224 J  '87.  189. 

BOASD  OF  EkGINXEHS. 

Convened  by  8.  O.  Ko.  9,  C.  of  E.,  1883.    Beport,  ^3,  1078.    The  Board  did  not 
consider  it  probable  that  a  channel  of  the  proposed  depth  would  be  permanent 
through  the  Morgan  Cut,  '83,  1081,  1082.    (Msj.  Mansfield ;  Capts.  liamrell 
and  Heuer.) 
Enginebbb  in  Charob. 

.  C.  W.  HoweU,  1871-'80.    Beport,  '80,  146. 

.  8.  M.  Mansfield,  1880-^86.    Beports,  '80,  1236;  81,  1332;  '82,  1456;  '83. 
r075;  '84,  1303;  '85,  1454; '86, 1322. 
M^.  O.  H.  Emet,  1886-^^.    Beport,  '87, 1417. 
Assistant 
Capt.  C.E.  L.  B.  DavU.    Beport,  '80, 1236. 


Mai. 
Mij. 
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OAJLT£§TO]ir  BAT  SHIP*CHAN1VSI<»  irBX«-Contma6d. 

Leirtolation. 

ProTiso  attached  to  act  of  Mareh  3,  1879,  relating  to  Bayoa  Ship-Channel  Com- 
pany, '79,  214. 

Sobeeqaent  action  relating  thereto,  '81,  1334;  '82,  1457;  '84,  394. 
OpcnUlomu 

Hiatory  of  operations  from  1872-'82,  '83,  1076,  1079,  1879,  1880.     610,379  cnbio 
yaraa  dredged  from  channel  in  Lower  Galveston  Bay,  '80,  1236^ 

1880-'ai.  No  operations,  '81,  200. 

1881-'82.  160,440  cubic  yards  dredged  from  channel,  '82,  1456. 

1882-'83.  801,789  cubic  yards  dredged  from  channel,  '83,  202,  1075.     Work  done 
not  permanent,  '83,  1078^  1080. 

1883-'86.  No  operations  pending  further  action  of  Congress,  '84, 217 ;  '85, 227 ;  '86, 
224,  1322. 

1886-^87.  Survey  of  channel ;  preparations  for  resumption  of  dredging,  '87,  1419, 

Privmte  and  Corporate  UTork. 

Proviso  attached  to  act  of  March  3, 1879,  requiring  the  Bayou  Ship-Channel  Com- 

Skuy  to  surrendt-r  their  rights  before  application'of  appropriation  of  1^80,  '79, 
4.    Action  relating  thereto  and  subsequent  compliance  of  the  company,  '81, 
1334, 1338;  '82, 1457. 
Projects. 
The  project  of  li^l-'77  proposed  the  formation  of  a  dredged  channel  100  feet  wide 
at  bottom  and  12  feet  deep  at  mean  low  water  from  the  head  of  Bolivar  to  the 
U.  S.  Cut  through  Red  Fish  Bar.  thence  to  the  cut  through  Morgan *8  Point. 
Estimated  cost,  1446,326.42, '78,608;  '79,918;  '80,1237;  '87,  1418.    Improve- 
ment  not  considered  permanent,  '79,  918 ;  '83, 1078. 
In  1883  the  Board  of  Engineers  considered  that  the  channel  could  not  be  made  per- 
manent at  any  reasonable  cost,  '83, 1081.    Recommended  by  Chief  of  Engineers 
that  available  funds  be  reserved  pending  the  action  of  Congress,  '83,  1082 ; 
•84,  217. 


OALTESTOIf  ANB  BRASOS  RITER,  TEX.,  Canal  to  connect— 

Examination  for. 

Engfneenu 

Chikf  of  Enoinxkbs. 

Report, '81,  204. 
Engineer  in  Charge. 

MaJ.  8.  M.  Mansfield.    Report,  'SI,  1376. 
Assistant. 
W.L.Webb.    Report, '81,  1376. 
Physical  Cliaracteiifttics. 

General  description  of  route,  ^81,  1377. 
Plans. 
By  M^J.  Mansfield,  1880,  for  the  construction  of  a  canal  about  38  miles  loog,  80 
feet  wide,  and  4  feet  deep.    Estimated  cost,  $70,353,  '81, 1376,  1379. 
Snrveys. 
Ordered  by  act  of  Maroh  3, 1879,  '81,  204. 


0AI.TKST01f  HARBOR,  XEX.— iMPRovEBfENT  of  entrance  to. 
(Continued  from  ToL  I,  p.  224.) 


Appropriations. 

lWO-75 


:W0-79 $653,000 

1880 175,000,  '80,  1207. 

1881 250,000, '81,  1328. 

1882 400,000,  '82,  1446. 

1886 300,000,  '86, 1293. 

Total 1,778,000 

1888 500,000,  act  of  August  11, 1888, 
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OAI«TB8TOBf  HABBOB,  TEX.-Oontinaed. 

Commerce. 

Value  of  improYement  as  obtained  In  1885,  '85, 145L 
Drangbt  of  veMels  passing  outer  bar,  '85, 1451. 
Contracts. 

1881.  T.  K.  Thompson,  for  cordage;  Shannon  A  Hyatt,  for  bmsb;  Gnlf,  Colorado 

and  Santa  F^  Railroad,  for  stone,  '81, 1327. 
1883.  Hitchcock  A,  Byrnes,  for  stone ;  A.  M.  Shannon,  for  bmsh ;  H.  Mar  wits  A,  Co. 
and  A.  Flake  A  Co.,  for  cordage;  Bnmett  &  Ross,  for  cane;  I.  He£Qron,  for 
handling  stone,  ^82, 1442, 144.3;  %3. 1060, 1061, 1070. 
1887.  A.  M.  Shannon  &  Co.,  lor  raising  height  of  old  sonth  Jet1»y,  *B7, 1416. 
finirlneers. 
Cuisr  ov  Ehoinesbs. 
Reports, '80, 147;  '81,199;  '82,196;  '83,201:  '84,816;  '85,226;  '86,223,1294; 
'87, 189. 
Board  of  Enginkkrs. 
Convened  An  gust  9, 1879,  to  consider  the  improTement  of  the  entrance  to  Galves- 
ton Harbor.    Report,  '80,  1266.    Board  recommend  that  no  more  gabions  be 
made,  bat  that  the  600  on  hand  be  strengthened  and  need  as  a  further  trial  of 
their  valne.    They  also  suggested  a  trial  of  the  Dutch  system  of  jetty  construc- 
tion by  use  of  alternate  layers  of  mattress  and  stone,  '80,  1270,  1271. 
Reconvened  June,  1880.    Report,  '80,  1*221.    The  Board  recommend  Ihe  nse  of 
broad  foundation  mattress  covered  with  brush  and  stone  or  concrete  blocks, 
'80, 1227,  1230.    Observiitions  by  Board  on  mattress  construction,  '82, 1452. 
(Cols.  Tower  and  Newton  and  Lieut.  Col.  Gilknore.) 

Convened  January,  1886.    Report.  '86,  1^7.    The  Board  recommend  to  build  up 
and  complete  the  present  soutn  Jetty  to  crest  of  outer  bar;  to  build  a  north 
Jetty  to  crest  of  outer  bar;  to  extend  both  Jetties  to  the  30-foot  curve  in  the 
Gulf;  to  do  such  dredging  from  time  to  time,  in  aid  of  tidal  scour,  as  the  rate 
of  appropriation  given  may  afford,  '86, 1292. 
(Col.  Duane  and  Lieut.  Cols.  Abbot  and  Comstock.) 
Engineers  in  Charge. 
MaJ.  C,  W.  Howell,  1871^80.    Report,  '80,  146. 
MaJ.  8.  M.  Mansfield,  1880-'86.    Reports,  '80, 1204, 1231 ;  '81, 1326 ;  ^82, 1441 ;  ^83, 

1U59;  '84,  1295;  '85,  1449;  '86,  1291,  1311,  1315. 
Maj.  O.  H.  Ernst,  1886-'—.    Report,  '87,  1415. 
Aabistants. 
Capt.  C.  E.  L.  B.  Davis.    Report,  '80, 1208,  t2:)2. 

H.C.  Ripley.    Reports,  '80, 1210, 1219, 1231  f  '82, 1447 ;  '83, 1073;  '84, 1300. 
W.H.  Burke.    Report, '81, 1328. 

W.  A.  Hinkle.    Reports,  '82, 1450 ;  '83, 1071 ;  '84. 1299. 
Operations. 
1879-'80.  2,278  linear  feet  added  to  Bolivar  Gabionade,  '80,  1208.    Placing  of 
gabions  discontinued  and  mats  loaded  witb  concrete  blocks  substituted, '80, 
1209, 1227.    Description  of  gabion  construction,  '80, 1232. 
1880-^81.  Extension  of  soutb  Jetty  witb  brusb  and  cane  mattress  ballasted  with 

concrete  and  stone,  '81,  l:i26,  1328, 1329 ;  '82,  1441. 
1881-'82.  111,393  cubic  yards  of  brusb  mattress  and  stone  ballast  placed  in  south 

Jetty,  '82,  1442, 1445.    Cost  of  Jetty  per  cubic  yard,  $2.88,  '83,  1066. 
1882-'83.  107,555  cubic  yards  of  brush  mattress  and  stone  ballast  placed  in  south 

Jetty,  '83,  1060,  1066,  1071.    Cost  of  Jetty  per  cubic  yaid,  r2.83,  '83,  1066. 
1883-'84.  38,204  cubic  yards  of  brush  mattress  and  stone  ballast  placed  in  south 
Jetty,  '84, 1296, 1299.    Cost  per  cubic  yard,  |3.17,  '84, 1296 ;  '85,  1450 ;  '8^  1305. 
1884-^86.  No  operations  from  lack  of  funds,  '85,  1450;  '86,  1293. 
History  of  operations  from  1880  to  1885,  '86,  1292. 
188&-'87.  Preparations  for  resumption  of  work  on  south  Jetty,  '87, 1416. 
Physical  Cliaracteristlcs. 
Description  of  Galveston  Bay,  '86^  1297. 
Description  of  Galveston  Bar,  '86,  1298. 
Area  of  cross-sections  at  Bolivar  Bar,  '80,  1213. 
Wind  diagrams  and  observations,  '80,  1220 :  '86^  1299. 
Tides,  '86,  1300.    Physical  changes,  '86^  1303. 
Action  of  T^^redo,  '86,  1312,  1314, 1316. 
Private  and  Corporate  UTork. 
$100,000  appropriated  in  1883  by  city  of  Galveston  to  continue  work,  '83, 1063, 1068 ; 
•84,  1296. 
Projects. 
From  1870  to  1872,  inclusive,  |76,000  was  appropriated,  which  was  expended  in  build- 
ing and  operating  a  dredge  on  the  inner  bar  and  in  strengthening  the  Fort 
Point  Jetty,  '71,  517;  '72,  554;  '74,  i,  724. 
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GALVESTON  IIARBOB,  TEX.~CoDtinu<Ml. 

Project*— Continued. 

The  project  of  1874  by  Capt.  Howell  proposed  the  removal  of  the  inner  bar  between 
Fort  Point  and  Pelican  Spit,  and  deepening  the  ohaunel  over  the  oater  bar  to 
18  feet:  it  was  proposed  to  effect  the  first  by  continuing  the  city  dike  to  the 
edge  or  Bolivar  Channel  and  thereby  secure  sufficient  contraction  to  scour  the 
desired  channel.  The  second  was  to  be  accomplished  by  prolonging  the  first 
dike  seaward  and  by  the  construction  of  a  parallel  dike  nom  Bolivar  Point. 
In  place  of  stone  it  was  proposed  to  use  gabions  covered  with  hydraulic  cement 
and  filled  with  sand,  '74,  i,  782,  736 ;  '80,  1221. 

From  1874  to  1879,  inclosive,  |577,000  was  appropriated  nnder  this  project,  reenlting 
in  a  20-foot  channel  over  the  inner  bar,  '80,  147. 

In  1879  a  Board  of  Engineers  recommended  that  no  more  gabions  be  made,  and  that 
those  on  hand  be  strengthened  and  used  for  farther  experiment;  also  that  trial 
be  made  of  the  Dutch  system  of  Jetties  composed  of  alternate  layers  of  mattress 
and  stone,  '80, 1270. 

In  1880  the  Board  of  Engineers  further  recommended  the  use  of  broad  foundation 
mattress  coyered  with  brush  and  stone  or  concrete  blocks,  '80,  1227,  1230. 
Sketches  of  Jetties  as  proposed,  '80, 1228.  Estimated  cost,  including  appropria- 
tion of  1880,  |l,825,6l:L  '81, 1328.  Least  depth  proposed  over  outer  bar,  '84, 217 : 
'85,1460;  '86,  1297. 

The  Board  of  1686  recommended  to  build  up  and  complete  the  present  south  jetty 
to  the  crest  of  the  outer  bar;  to  build  a  north  Jetty  to  crest  of  bar ;  to  extend 
both  Jetties  to  the  30-foot  curve  in  the  Gulf ;  to  do  such  dredging  from  time  to 
time,  in  aid  of  tidal  scour,  as  the  rate  of  appropriation  given  may  afford,  '86, 
12U2. 

Interval  between  outer  ends  of  Jetties  to  be  7,000  feet,  '86,  1308.     Depth  to  be  ob- 
tained, '86, 223, 1309, 1311.    General  plan  of  construction,  '86,  1310.    Estimated 
cost,  $7,000,000,  in  addition  to  $l,47H,000  appropriated  previous  to  1886,  or  an 
aggregate  of  $8,478,000,  '86^  1311;  '87,  1416. 
Surveys. 

Previous  to  1880,  '80,  1266. 

Maps. 
Of  harbor,  '80,  1206;  '82, 1444;  '83,  1074;  '84,  1300. 
Entrance,  '87,  1416. 


OA8€OIfADB  BI¥ER,  no.— Impboybmxmt  of. 

(Continoed  from  Vol.  I,  p.  226.) 
Appropriations. 

1880 $5, 000, '80^  1461. 

1881 10, 000, '81,  1660. 

1882 10, 000, '82.  1731* 

1884 6, 000, '84,  1540. 

1886 7,500/86^1397. 

Total 37,500 

1888 5,000,  act  ofAngnst  11, 1888. 

Enirineers. 

Chief  of  Enoinbbbs. 
Reports,  '80,  168,169;  '81,  229;  '82,  226;  '83,  233;  '84,  837;  '85,  254;  '86,  247; 
'87,  214. 
Enqinbbrs  in  Chabob. 
MaJ.  C.  H.  Bnter,  1879-'85.    Reports,  '80,  1461 ;  '81,  1660;  '82,  ir31 ;  '83,  1337 ; 

'84,  1540. 
MaJ.  A.  M.  Miller,  18d&-^— .    Reports,  '85,  1637, 1654;  '86^  1396;  '87,  1590. 

T.  T.  Johnston.    Reports,  '80,  1462;  '83, 1338. 
Operations. 

1880-'<jl.  Removal  of  snags  and  similar  obstmctions  commenced,  '81,  1660. 

1881-'82,  Removal  of  snags  continued,  '82,  1731. 

18{^'83.  Removal  of  snags  completed  throughout  78  miles  of  river,  '83, 1337. 

1883~'d4.  No  operations,  '84,  1540. 

1884-'85.  194  snags  removed ;  banks  cleared ;  repairs  to  wing-dam,  '85,  1637. 

1885-'86.  No  operations,  '86,  1396. 

1886-'87.  1,888  trees  and  snags  removed,  '87,  1590. 
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OASCOBTADE  RITEB,  MO^Continaed. 

Physical  Cliaracteristicft. 

Deacri prion  of  river,  '80,  1462. 
Projects. 
By  Maj.  8ater,  1880,  for  improyemeat  of  riyer  from  its  month  to  Yienna,  a  distanoe 
of  78  miles,  by  removal  of  snags  and  similar  obstniotions.    Estimated  cost, 
$50,000,  '80,  1466. 
Surveys. 
Ordered  by  act  of  March  3, 1879.    Blade,  1880,  under  direction  of  Mai.  Suter,  '80, 
1461. 


OAITLET  BITSB,  W.  TA. 

Examination  ordered  by  act  of  Aagnst  5,  1886,  '87,  2&3. 
[«3,000  appropriated  by  act  of  Angnst  11, 1888.] 


OEDNST'S  CHAM  If  EI.,  New  York  Harlter.   (See  Kbw  York  Habbor.) 


OEOBOETOHTIf  HABBOB*  D.  C.    (See  Potomao  Bivbr  in  vicinitt  ov 

Washinqtok.) 


OEOBOETOWIf  HABBOB,  8.  C— iMPBoyuaNT  ov. 

Appropriations. 

1882 17, 000, '83,  872. 

1884 5, 000, '84.  1052. 

1886 5. 000, '86,  1082. 

1888 7,500,actof  Angustll,  1888. 

Contracts* 
1884.  C.  Gilbert,  for  dr»idging,  at  12^  cents  per  cnbic  yard,  '85,  111& 
1887.  C.  Gilbert,  for  dredging,  at  30  cents  per  cubic  yard,  '87,  1076. 
Engineers. 
Chief  of  Engineers. 

Reports,  '80.  125;  '81,  168;  '83, 171;  '84,  177;  '85, 174;  '86^  172;  '87, 136. 
Enginbeks  in  Charge. 
Capt.  C.  B.  Phillips,  1880-'83.    Report.  '81,  1036. 
Capt.  J.  Mercur,  1883-'84.    Report,  '83,  872. 
Capt.  F.  A.  Hinman,  1884-'85.    Report,  '84,  1052, 
Capt.  W.  H.  Bixby,  1885-'--.    Reports,  '85,  1114;  '86i  1027 ;  '87,  1074. 
Assistants. 
C.  W.  Forster.    Report, '81, 1037. 
R.  Whitford.    Reports,  '85,  1116;  '86^  1028;  '87,  1076. 
Operations* 
1884-'8&.  20,924  cubic  yards  material  dredged  firom  channel;  snags  and  stomps  re- 
moved, '80,  1115. 
1885-'86.  2,684  cnbic  yards  sand  dredged  from  channel;  logs  and  stamps  reaiOTed, 

'86,  1027.    History  of  work,  '86.  1029. 
1886-'87.  7,614  cnbic  yards  dredged  from  bar  at  mouth  of  Sampit  River,  '87,  1075, 

Pliysical  Cliaracteristics. 

Description  of,  '81,  1037. 
Projects. 

By  Capt.  Phillips,  1881,  for  di«dging  channel  200  feet  wide,  with  a  depth  of  12  feet 
through  shoal  across  the  month  of  Sampit  River  ono*half  mile  from  (Georgetown. 
Estimated  cost,  $14,151.50.  '81,  103^;  '86.  10*29;  '87.  1074. 

In  1885  $12,000  had  been  appropriated  and  Capt.  Bixby  proposed  the  modification 
of  the  project  so  as  to  cover  the  removal  of  stumps  not  provided  for  in  oriainal 
project.  Estimated  cost,  $30,000,  '85,  1117:  '86,  1030.  Increased  in  1937  to 
$42,000, '87,  1074. 
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GBOBGETOWN  HABBOB,  S.  €.— Condnned. 

Ordered  by  act  of  Jane  14,  1880.    Made,  1881,  noder  direction  of  Capt.  Pbillipt, 

Maps.  ' 
'85^114;  '86, 10S8. 
Of  Winyah  Bay,  '87,  1076. 


GEOBOETOWN  AIVD  WA8HINGTOIV  HABBOB8,  D.  C.    (See 
Potomac  Riykb  in  vicinity  ov  Washington^  D.  C.) 


GliASGOHr,  MO.    (SeeMissouBi  Riveb  bstwskn  mouth  and  Sioux  Cnr.) 


GLBIf  COTE  HABBOB,  N«  T*— Exaiqnation  of. 

[120,000  appropriated  by  act  of  Angost  ll,  1886.] 
Commerce* 

Present  and  proepeotiye,  '87, 646. 
EniriBcera. 
Chixt  ov  Enginskbs. 

Report, '87, 56. 
Enginekr  in  Chabgb. 

Lient.  Col.  D.  C.  Houston,  1886.    Report,  '87|  646. 
Assistant. 
J.  C.  Sanford.    Report,  '87,  645. 
Physical  Characteristics. 
Description  of  harbor,  '87,  645. 
Plans. 
By  Lient.  Col.  Houston,  1886,  for  oonstmotion  of  3,500  linear  feet  of  rijprap  break- 
water, extending  from  Mosqnito  Point  iu  a  westerly  direction.    Estimated  cost, 
1201,960,  '87,  646. 
Surveys. 
Examination  ordered  by  act  of  Angnst  5,  1886.    Made,  1886^  under  direction  of 
Lient.  Col.  Houston,  '87,  645. 


GI«OI7CE8TEB  HABBOB,  MASS.— Impboyxmint  or. 

(Continued  from  Vol.  I,  p.  227.) 

Appropriations. 

1872 $10,000 

1886 5,000,  '87,  604. 

1888 10,000,  act  of  August  11, 1888. 

Commerce. 

Jnstification  of  improvement,  '85,  541 ;  '87,  503. 
JEnirineers. 

Chiev  of  Engineers. 

Report,  '85,  67. 
Engineers  in  Charge. 

MaJ.  C.  Raymond.    Report,  '85,  534,  540,  541. 

Lient.  Col.  G.  L.  Gillespie,  18S6-'— .    Report,  '87,  600,  606. 
Assistant. 

H.  F.  Bothfield.    Reports,  '85,  542 ;  '87,  506. 


Operations. 

History  of  pi 
Physical  Ciiaracteristicsi 


istory  of  past  operations,  '87,  501. 
ysical  Ciiaracteristics. 

Locality  described,  '85,  534,  542. 
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GI.OIJ€£STCB  HABBOB,  JIIA88.— Continiied. 

Plaas. 

By  M^).  Haymond,  1885,  for  the  removal  of  a  part  of  Babsoo's  Ledge  in  oompletion 
of  the  origiDal  project,  at  an 'estimated  cost  of  $4,800,  '85,  541,  543. 

By  Mi^.  Raymond,  1885,  for  the  formation  of  a  harbor  of  refage  By  the  oonBtmotion 
of  two  breakwaters  with  an  aggregate  length  of  7,250  feet,  and  at  an  estimated 
cost  of  91,359.000,  '85,  535;  '87,  501,  502. 

By  Lieut.  Col.  Gillespie,  for  the  removal  of  Babson's  Ledge,  based  upon  late  sur- 
veys, and  the  formation  of  a  dredged  channel  15  feet  Seep  at  low  water,  from 
Harbor  Cove  to  Pew's  Wharf,  also  the  deepening  of  Harbor  Cove  to  10  feet. 
Estimated  oo(»t,  t(S5,000;  '87,  503. 
Projects. 

The  project  of  18>1  proposed  to  dear  the  harbor  of  sunken  rocks  and  to  build  a 
stone  breakwater  from  Eastern  Point  to  Bound  Book  Shoal,  '70,  870-875 ;  '71, 
873;  '87.600. 

The  appropriation  of  1 10,000  of  187S  was  expended  upon  the  removal  of  rock,  '73, 
1083;  W,  501. 

See  also  PL4M8. 
Sarveys. 

Ordered  by  act  of  July  5. 1884.  liade  under  direction  of  Mai.  Baymond,  '85,  540: 
'87,508,605.  — w        ^  >  » 

Maps. 
'87  504. 
Of  inner  harbor,  '87,  608. 


0009B  BAPIDS  Olf  BEB  BITEB  OF  TBE  UTOBTH— Covstruo- 

TIOK  OF  LOCK  AND  DAM  AT. 

(See  Bed  Bivsk  of  ths  North,  Minn,  and  Dak.) 


OOBBOHT'S  I^AHDIIIO,  I.AKE  CHABPI^AlIf,  TT.  —  Construction 

OF  brbakwater  at. 


Appropriations. 

1856 »18,750,'87,314. 


1888 10,000,  act  of  Anpist  11, 1888. 

Enffineers. 

Chibf  of  Enginsxbs. 

Beport,'87,314. 
Enoinbbr  in  Charge. 
M%j.  M.  B.  Adams,  1886-^—.    Beport,  '87,  2400. 
Projects. 
By  Mai.  Adams,  1887,  for  oonstmction  of  a  mbble-stone  breakwater  extending  from 
a  point  S50  feet  south  of  landing  to  a  point  on  the  18-foot  cnnre  100  feet  north 
or  line  drawn  from  the  dock  to  Camberland  Head.    Estimated  cost,  (38,158, 
'87,  2400. 
Surveys. 
Maps. 
'87, 2400. 


GOIVAIVIIS  BAT,  If.  T.— Improysment  of. 

Appropriations.    • 

1881 $40,000,'81,e36. 

1888 20. 000, '82,  661. 

1883 5,000/84,708. 

1886 7,500, '8^  725. 

Total 72,500 

1888 60,000,  act  of  Angost  11,1888. 

Statement  of  appropriations,  '87,  713. 
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OOWANUS  BAY,  W.  Y.— Continued. 

Commeree. 

Commercial  statement  from  1880  to  1884,  '84,  707. 
NeoesBity  for  enlarged  channels,  '87, 712, 714. 
Contracts. 
1881.  J.  W.  Ambrose,  for  dredging,  at  17  cents  per  cubic  yard,  '82,  661. 

1883.  £.  Brainard,  for  dredging,  at  18  cents  per  cubic  yard,  '84,  708. 

1884.  H.  Dn  Bois's  Sons,  for  dredging,  at  19^  cents  per  cubic  yard,  '85,  673. 
1886.  E.  Brainard,  for  dredging,  at  3*^  cents  per  cubic  yard,  '87,  711. 

ten^ineers. 
Chikf  of  Enginkkbs. 

Reports,  '80,  85;  '81,  101;  '82,  102;  '83,  97 ;  '84,  103;  '85,  93;  '86,  98;  '87,61. 
Enqinbbrs  in  Charge. 

Col.  J.  Newton,  1880^84.    Reports,  '81,  6.34. 635 ;  '82,  659 ;  '83,  544. 

Capt.  J.  Mercur,  18d4-'H6.    Reports,  '84,  706  ;  '85,  672. 

Lieut.  Col.  W.  McFarland,  1886-'—.    Reports,  '86,  722 ;  '87,  709. 

ASSI BT  AN  T. 

R.  H.  Taicott.    Report,  '81,  636. 
Legislation. 

Operations  under  appropriations  of  1882  prevented  by  legal  formalities  for  secur- 
ing right  of  way,  '83,  544 ;  '87,  710. 
Operations. 

1881-'82.  158,458  cubic  yards  material  dredged,  '82,  659. 

1882^83.  60,708  cubic  yards  material  dredged,  '83,  544. 

1883-^84.  91,609  cubic  yards  material  dredged,  '84,  706. 

1884-'85.  22,996  oabic  yards  material  dredged, '85,  673. 

188&-'86.  No  operations,  '86,  723. 

1886-'87.  21,497  cubic  yards  dredged  from  channel  below  Hamilton  Street  Bridge, 
'87,  711. 
Projects. 

By  Cel.  Newton,  It^l,  for  dredging  channel  200  feet  wide  and  18  feet  deep  at  mean 
low  water  from  the  18-foot  contour  outside  the  bay  to  Hamilton  Avenue  Draw- 
bridge, the  last  few  hundred  feet  narrowing  down  to  a  width  of  100  feet.  Esti- 
mated cost,  $182,850,  '81.  636. 

Revised  project  for  dredging  the  natural  channel  from  Hamilton  Avenue  Draw- 
bridge to  soathwest  comer  of  Erie  Basin,  and  thence  two  channels,  one  run- 
ning northerly  along  the  west  side  of  Erie  Basin  to  deep  water  near  Red  Hook, 
the  other  running  southerly  along  the  wharves  on  the  south  side  of  the  bay. 
Estimated  cost,  $192,564.90, '81,  672.673;  '87,  710. 

In  1887  Lieut.  CoL  McFarland  considered  that  the  Red  Hood,  Bay  Ridge,  and 
Qowanus  Creek  channels  should  be  widened  to  400  feet  with  a  low -water  depth 
of  21  feet.    Estimated  cost,  $403,500,  '87,  712. 
Snrveys. 

Ordered  by  act  of  Jane  14, 1880.  Made,  1881,  under  direction  of  Col.  Newton,  '81, 
635. 

Maps. 
'81,  636;  'Sd,  G72. 


OOWAlirUS  €BEEK,  IV.  T.— Examination  or. 

Cmsr  or  ENaxNssBs. 

Report,  '84,  105. 
Engihskb  in  Charge. 
Col.  J.  Newton.    Report,  '84,  713. 
Planiu 
In  1882  a  line  of  canal  having  taken  the  place  of  the  creek,  Col.  Newton  did  not 
consider  the  creek  worthy  of  improvement,  '84,  714. 
Snrvejrs. 
Examination  ordered  bv  act  of  August  2, 1882.    Made  under  direction  of  Col.  New- 
ton,'84  7ia 
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OBAMD  OVI^Fy  MISS.— Habbor  at,  bjjktmt  or. 

Enffteeen. 

Chirf  of  Enoinssrs. 

Beports,  '80.  158;  '81, 210. 
Ekgikksr  in  Gharor. 

Mid.W.H.H.BeD7aaM.    Beport,'8X,  1470. 

AflSISTANT 

H.St;.L.'Copp6e.    Beport/81, 1473. 
PIhds* 
By  Mi^.  Benyaurd,  1880,  for  dredging  ftom  Station  O  to  Ferry  at  Big  Black  Siver, 
and  thence  to  nearOangeNo.3.    Eatimatedooet,  91,054,780.    Improrement  not 
recommended,  ^1, 147d,  1477. 
(Surveys. 
Ordered  by  act  of  Jono  14. 1880.    Made,  1880,  under  direotion  of  Mi^.  Benyaord,  *81, 
1470. 


OBAHB  HATEM  HABBOB,  MIGH.-Improyrmrnt  of. 

(Continued  from  Vol.  I,  p.  288u) 

ia52-^ 1303,868.15 

1880 50,000.00/80,2033. 

1881 60,000.00, '81,2222. 

]882 40,000.00, '82,2300. 

1884 50,000.00, '84.  1986. 

1886 30,000.00,  '86, 1766. 

Total 523,866.15 

1888 25, 000. 00,  act  of  August  11, 1888. 

c  9IB  HI  eree« 

Iioaees  to  shipping  ocoaaioned  by  formation  of  bar  across  harbor  month,  '80,  2019, 
2020. 

Commercial  importance,  '80,  2021. 
Contracts. 

1880.  H.  8.  Dale,  for  ^ier  extension,  canceled,  '80,  2019.    Squire  A  White,  for  r6- 
▼etment  construction,  'Bl,  2222. 

1881.  J.  W.  Dennis,  for  pile  foundation,  '81,  2222. 

1882.  Gillen  A  Kirby,  for  pier  construction  and  dredging,  the  latter  at  40  cents  per 
cubic  yard,  *83,  1825. 

1884.  H.  B.  Herr,  for  pier  construction,  '85,  2080. 

1886.  T.  W.  Kirby,  for  stone  and  edgings,  '86,  1767.    Kelly,  Mans  &  Co.,  for  iron,  at 
2i  cents  per  pound,  '86^  1767.    Cutler  A  Sayidge  Lumber  Company,  for  timber, 
'86,  1767. 
En^neers. 
Chief  of  Enoinrkrs. 
Reports,  '80, 217, 2023 ;  '81, 294 ;  ^82, 288 ;  '83, 296 ;  '84, 297 ;  '85, 319 ;  '86^  314 ; 
'87,  281. 
Engikbers  in  Charge. 
MaJ.  8.  M.  Mansdeld,  1872-^80.    '80,  2019. 
Maj.  F.  Harwood,  ia80-'82.    Reports,  '80,  2019,  2024;  '81,  2219. 
Maj.  D.  P.  Heap,  1882-'83.    Report,  '82,  2307. 

Capt.  D.  W.  Lockwood,  1883-^—.    Reports,  '83, 1822:  '84,  1984:  '85,  2079;  '86, 
1766;  '87,  2191. 
Operations. 
1879-^80.  Channel  through  bar  at  harbor  mouth  redredged ;  superstructure  on  north 

pier  extension  compTeted,  '80,  2019. 
1680-^81.  Work  commenced  upon  pile  and  slab  revetment  and  south  pier  exten- 
sion; extenslye  repairs  to  pierB  and  reyetments  by  day  labor ;  wreck  of  schooner 
CatckpoU  remoyed;  5,910  linear  feet  catch-sand  fence  built.  '81,  2220.  2221. 
1881-^82.  1,633  linear  feet  pile  revetment  completed  and  reinforced  by  ancnor  piers; 
pile  foundation  for  three  cribs  driven  and  cribs  placed;  6,470  linear  feet  catch- 
sand  fence  built;  portions  of  north  and  south  revetments  refilled  by  hired  labor, 
•82,  2307,  2308. 
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ORAIVD  HATEIir  HAHBOR,  lUCH.—Contiiuied. 

Operations— Continned. 

ldd2-'83.  Three  oribs  placed  in  ezteusloa  of  soutli  pier,  riprap  placed  along  chan- 
nel face,  and  sheet  piliag  iUoag  soath  faca  of  aame ;  100  linear  feet  of  orib  work, 
with  anperetrttctare  placed  in  extension  of  soatb  pier;  repairs,  by  day  labor, 
to  pil«^pier  and  north  and  sonth  revetment;  16  oak-timber  aprons  placed  be- 
tween piles  and  cnts;  1,960  linear  feet  catch-sand  fence  built,  '83,  lds£^  1823, 
18M. 

1883-^84.  700  Unear  feet  saperstrnctare  on  soatb  pier  rebuilt,  '84,  1965. 

1864-'85.  710  linear  feet  south  pier  and  two  outer  cribs  refilled  and  redecked ;  also 
80S  lioear  feet  revetmeat  repairetL  by  hired  labor,  '85,  'i079. 

1885-'86.  South  pier  extended  by  200  lluear  feet  crib- work;  breachea  in  pier-head 
and  reretment  repaired,  '86,  1766. 

1886-^87.  Completion  of  new  soperstrnctnre  to  north  pier;  repairs  to  piers;  prog- 
ress on  cribs  for  south  pier  extension,  '87.  2191. 
Projects. 

By  M^.  Wheeler,  1866,  revised  in  1867,  for  construction  of  two  parallel  crib- work 
piers,  2,20t!^  and  Gdis  feet  long,  respectively,  to  aftbrd  a  channel  of  entrance  of 
navagable  width  and  not  less  than  18-foot  depth.  Estimated  cost,  $352,770.47, 
'76,  ii,  494;  '80,  217,  2033. 

AAer  aa  ajzgregat«  appropriation  sinoe  1866  of  $301,866.15,  Maj.  liar  wood  proposed, 
in  188^the  extension  of  piers  to  18-foot  water,  beach  protection,  and  repairs 
to  existing  works.    Estimated  cost,  $365,600,  '80^  2024. 
Servers* 

Resnrvey  made  in  1882,  '82,  230a    Surrey  of  bar  at  head  of  piers,  1884,  '84,  1984. 

Maps. 
'82,2310;  '84, 1984. 


ORAM R  IiiAKB,  I«A*— BzAJOKATioir  or. 

Engineers. 

CRiBr  or  Enoikbsrs. 

Reports,  '80,  146;  '83,  212. 
Emginsbr  in  Chargs. 

M^J.  A.  Stickney.    Report,  '83,  1131.  • 
Assistant. 
H.  C.  Collins.    Report,  '83.  1131. 
Pbyslcal  CbaracterisCles. 

Grand  Lake  Bayou  described,  '83,  1132. 
Plans. 
MaJ.  Stickney  considered  that  no  improvement  should  be  attempted  until  the  route 
for  entering  the  upper  end  of  the  lake  is  decided  upon,  '83,  1131. 
ftnrvein. 
Ordered  by  act  of  June  14,  1880,  .'80,  146. 
Made  under  direction  of  Maj.  Stickney,  1883,  '83,  1131. 


ORAIVD  niARAIS  HARBOR,  RIllfBr.— Improvbicbnt  or. 

(Continned  from  VoL  I,  p.  231.) 

Appreprlations* 

1879 $10,000, '79,  150.  .      . 

1880 10,000, '80,  1883. 

1881 20,000,  '81,2031. 

1882 20,000,  '82.  2107. 

1884 10,000, '83,  1625. 

1886 10,000, '86^1638. 

T^otal.... 80,000 

1888 15,000,  act  of  August  11, 1888. 

Statement  of  appropriations,  '87,  11)55. 
CeMraets. 
1639.  Williams  A  Upham,  for  dredging,  at  28  cents  per  cubic  yard,  '80,  1883. 
1881.  C.  M.  Wilson,  for  breakwater  construction,  '80,  2032. 
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OBAND  lUAKAIS  IIAKBOB,  IMNlV.-ConUDaed. 

Contracts— Coat  iu  lied. 

lf^2,  \YilliaiU8  <&  Uphaiii,  for  dredgiug,  at  30  centH  per  cubic  yard,  '83,  1^5. 

C.  P.  MacdouKall.  for  breakwater  constrnctioD,  '83,  1626. 
1884.  Williams  dk IJpoam,  for  dredging,  at  25  ceDta  per  oabic  yard,  '85,  1950. 
1886.  Williams  <&  Upham,  for  dredging,  at  24f  cents  per  cubic  yard,  '87,  1956. 
EnKTlneers* 
Chiief  of  Enoinbers. 

Reports,  '80, 201 ;  '81. 270;  '82, 265;  '83, 274;  '84, 273;  '85, 295 ;  '86,289;  '87, 255. 
Engineers  in  Charok. 
MaJ.C.  J.AlliiQ,  1879-'86.  Beports,  *80,  1882;  '81,2029;  '82,2106;  '83,1624;  '84, 

1822;  '85,  1949;  '86,  1637. 
Capt.J.B.Qainn,  1886-'—.  Report,  '87,  1954. 
Operations. 
i879-'80.  19,199  cubic  yards  material  dredged,  '80,  1883. 
1H80-'81.  16,6t36  cubic  yards  material  dredged,  '81,  2030. 
1881-'82.  Mayhbw  Point  breakwater  built,  '82,  2107. 
1882-'83.  Shore  connection  and  bulkhead  crib  nearly  finished,  '83,  1624. 
1883-'84.  Work  on  breakwater  continued ;  16,667  cubic  yards  material  dredged, 

'84, 1822. 
1884-'85.  31,625  cubic  yards  material  dredged ;  repairs  and  filling  to  breakwater, 

'85,  1949. 
188&-'86.  No  operations,  '86,  1638. 
18^^6-'87.  Dredging  resumed,  '87,  1956. 
Pbysical  Characteristics* 

Situation  and  surroundings  of  harbor,  '86,  1637. 
Plans. 
By  Capt.  Quinn,  1887,  for  an  extension  of  the  dredged  area  and  the  breakwater  at 
an  increase  over  the  previoasly  estimated  cost  of  $114,775,  '87,  1954. 
Projects. 
By  Mi^.  Farqnhar,  1875,  for  dredging,  within  and  bounded  by  Mayhew's  Point  and 
the  inner  shore-line,  and  construction  of  timber  and  stone  breakwater  to  nar- 
row the  entrance  and  afford  slielter  for  vessels.    Estimated  cost,  $139,669.40, 
'75, 1,  184;  '79,  150;  '80,  1882,  1883  j  '86,  290. 
In  1867  Capt.  Quinn  proposed  an  extension  of  the  dredged  area  and  of  the  break- 
water, '87,  1954. 
Surveys. 
Maps. 
'81,  2032;  '85, 1950;  '87, 1954. 


ORAHTD  niARAIS,  iniCH.,  HABBOB  of  refuge  at.— Improyb- 

MBMT  OF. 

(Continued  from  Yol.  I,  p.  231. > 

Appropriations. 

1880 $10,000, '80. 1902. 

1881 20,000, '81,2038. 

1882 40,000, '82,2117.  '     '    '' 

1884 35,000, '84, 1833. 

1886 26,250, '86^1649. 

Toi»l 131,250 

1888 50,000,  act  of  August  11, 1888. 

Commerce. 

Necessity  for  harbor  of  refuge,  '81,  2043. 
Contracts. 
1882.  C.  S.  Baker,  for  labor  and  material  for  pier  construction,  and  for  dredging,  at 

25  cents  per  cnbic  yard,  '83,  1636. 
1884.  J.  H.  Gillett,  for  superstructure  and  pier  extension,  '85,  1974. 
1886.  C.  Southerland,  for  pier  extension,  '87,  1999. 
Engineers. 
Chief  of  Enqinissbs. 
Reports,  '80,  203;  '81,  273, 2053;  '82,267;  '83,  276;  '84,275;  '85, 298;  '86,  292 ; 
'87,  258. 
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ORAHTO  niABAIS,  niCH.,  HARBOR  OF  BEFUOE  AT-Continaed. 

Cnyineenh-CoDtinaed. 
Board  of  Enoinssks. 
CoQYened  at  Marquette,  Mich.,  July  18,  1881,  by  S.  O.  No.  14,  to  report  upon  a 
plan  for  a  harbor  of  refoge  near  Grand  Maraifl,  Mioh.,  '81,  2050.    (Lient.  Col. 
Comstock  and  Majs.  Weitzel  and  Robert.) 
Enginkbrs  in  Chargb. 
Lient.  Col.  H.  M.  Robert,  1880-'83.    Reports,  '80,  1902 ;  '81,  2038 ;  ^82,  2117. 
Capt.  F.  A.  Hinman,  1883-'84.    Report,  '83,  1633. 
Lient.  Col.  J.  W.  Barlow,  1884-'86.    Reports,  '84,  1831 ;  '85, 1973. 
Capt.  C.  E.  L.  B.  Davis,  1886-'—.    Reports,  '86,  1646 ;  '87,  1999. 

L.  T.  Schermerhom.    Report,  '81,  2041,  2049. 
OperatioDS. 

1882-^.  26  cribs  bnilt  and  5  snuk;  11^029  cubic  yards  of  material  dredged ;  con- 
struction of  inspector's  honoe  completed,  '83,  1635. 

1883-^84.  9  cribs  sunk  in  extension  of  west  pier;  cesstrnction  of  east  pier  begun 
by  sinking  600  linear  feet  of  crib-work;  entire  work  riprapped  and  decked; 
13,075  cubic  yards  material  dredged ;  breach  through  sand-spit  closed  with 
brush  and  stone,  '84,  1831. 

1884-'85.  500  linear  feet  superstructure  eompleted  and  west  pier  extended  50  feet, 
'85, 1973. 

188&-^86.  West  pier  extended  250  linear  feet  and  east  pier  150  feet ;  100  linear  feet 
superstructure  on  west  pier  completed :  200  linear  feet  pile-pier  constructed  by 
hired  labor,  '86,  1647. 

1886-'87.  Preparations  for  extension  of  west  pier;  200  linear  feet  of  west  pier  re- 
paired ;  total  amount  of  work  accomplished,  '87,  1999,  2000. 
Plaos. 

By  Lient.  Col.  Robert,  1881,  for  (1)  the  construction  of  an  artificial  entrance,  by 
cutting  through  the  west  spit  near  its  western  extremity  at  estimated  costs  of 
$4^,535,  $502,425,  |508,887,  |511,445;  (2)  for  improvement  of  natural  entrance 
at  estimated  costs  of  $561,506,  $625,526,  $603,020,  $667,040,  $596,034,  $659,054, 
$661,980,  $726,000,  '81,  2045,  2046,  2047,  2048. 
PriTate  and  Corporate  IVork. 

Channel  dredged  in  1884,  deepened  by  priTate  enterprise,  '84,  1831. 
Projects. 

By  Board  of  Engineers,  1881,  for  the  formation  of  a  harbor  of  refuge  at  Grand  Ma- 
rais,  Mich.,  by  access  to  the  bay  through  two  parallel  piers  1,550  and  1,960  feet 
in  length,  respectively,  with  a  dredged  channel  between  them  of  500  feet  width 
and  20  feet  depth  at  its  lake  end,  and  300  feet  width  and  18  feet  depth  at  its 
harbor  end.  Estimated  cost,  $450,000,  '81,  2053 ;  '87,  1999. 
Surveys. 

Made,  1880,  under  direction  of  Col.  Robert,  '81,  2039. 

Maps. 
•81,  2040. 


obahtd  portage  autd  WAnrs-WAU-oomnro  bat,  minn.— 

EZAUINATIOK  VOR  HABBOR  OF  REFUOB  AT. 

Engineers. 

CHISr  OF  ENOINBXR8. 

Reports,  '81,  247;  '82,  266. 
Enoinebr  IK  Chargk. 
Capt.  C.  J.  Allen.    Report,  '82,  2110. 
Physical  Cbaracterlstics. 

Locaaty  described,  '82,  2110. 
Plans. 

In  1882  Capt.  Allen  estimated  that  a  harbor  of  refnge  at  Grand  Portage  Bay  would 
cost  $111,677  and  at  Wans-wau-goising  Bay  $91,807,  but  that  there  was  no 
present  cornmercial  requirement  for  such  harbors  at  either  locality,  '85,  2111. 
Surveys. 

Examination  ordered  by  act  of  March  3,  1881.    Made  under  direction  of  Capt. 
Allen,  '85,  2110. 
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CIKAliD   RfTBS   BBI.OW   eSA»ll   RA«m€,   INeH.— bowTB- 

MBNT  or. 

AppropHwMomM* 

It5^l $10, 000,  "Sa,  2225. 

I«d2 15,000/88,  331S. 

1884 25,000,  '84,  19H7. 

Contracts. 

1882.  Sqaier  Sl  White,  for  dredging,  at  (6  per  hour,  '83,  IMO. 

1885.  B.  FiBch,  fer  dredging,  at  25  cents  per  cubic  yard,  '85,  MOt. 
En^neen. 

Chief  er  EMonnDBxs. 
Reperts,  '80,  221;  '81,  294,  360;  '82,  2{»;  •83»  296;  ^84,  996;  '85,  »30;  '86,  S14; 
'87.  282,  286. 

EnGIXBSRS  in  CHi^BGS. 

MaJ.  F.  Harwood,  1880-^82.    Report,  '81,  2224,  2225. 
MaJ.  D.  P.  Hei^,  1882-^84.    Reports,  '82,  2311 ;  '83,  1805. 

Capt.  D.  W.  Lockwood,  1864-'—.    ReporU,  '84,  I9d6;  '85,  9081;  '86, 1767;  '87, 
2193,  2906. 


Operattons. 

1881 


1881-'82.  7,267  onblo  yards  material  dredged ;  two  lighters  built,  '82,  2311. 

1882-^83.  6,172  cubic  yards  bowlders  aed  1,035  cubic  yards  clay  dredged,  '83,  1826. 

]883-'84.  18,029  onbic  yards  material  dredged,  '84,  1987. 

1884-'85.  14,112  cubic  yards  material  dredged.  '85,  2081. 

1885-'86.  60,176  cubic  yards  sand,  gravel,  and  clay,  and  1.707  cnfoic  yards  bowlders 

remove*! ;  oleaniBg  the  channel  to  a  point  9  miles  below  month  of  Ganoe's  Ca- 
nal at  Grand  Rapids,  '86^  1767. 
1886-'87.  6^58  onbic  yards  dredged  from  vieinity  of  Haire's  Bar,  ^87,  2194. 
Plans* 
In  1887  Capt.  Lockwood  did  not  consider  the  river  worthy  of  improvement,  '87, 

2207. 
Projects. 
By  MaJ.  Harwood,  1881,  for  excavation  of  ohanael  100  feet  wide  and  4  feet  deep  at 

low  water  from  Grand  Rapids  to  deep  water.    Estimated  cost,  f25,000,  '81, 2224. 

Increased  by  M^.  Heap,  in  1882.  to  f35,000,  '82,  2311,  2312. 
Id  1887  Capt.  Lockwood  did  net  consider  the  river  worthy  of  improvement,  *87, 9907. 
Surveys. 
Ordered  by  act  of  June  14,  1880.    Made,  1881,  under  direction  of  Mai.  Harwood, 

'81,2225. 
Special  surveys  to  coyer  localities  embraoing  shoals,  '85,  9081. 
Examination  ordered  by  act  of  Angnst  5,  1886.    Made  under  direction  of  Capt. 

Lockwood,  '87,  9206. 


ORAMO  BITER  HARBOR,  MICH.    (See  Gband  Haven  Ha&bor.) 


OBAlf  B  BITEB  HABBOB,  OHIO— InPRoyKMXNT  of. 

(See  Fairfort  Harbor,  Obio,  mPROVSicDrr  or.) 


OBAMB  BITEB,  HO.    (See  Brukswick,  Mo.) 


OBAND  TBATEB9E  BAT— With  a  view  to  ooNNScnNO  it  with  Torob 
Lakr,  near  Eastport,  Mich.,  hxamuvation  of. 

EngriDeers. 

Chief  of  Engineers. 

Report,  '87,  286. 
Engikbkr  in  Charge. 

Capt.  D.  W.  Lockwood,  1887.    Report,  '87,  2210. 
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GRAND  TBATBBSC  BA¥— Coutinaed. 

Physical  CHaracteristics. 

Dosoripiion  of  the  bay , '87, 2211. 
Plans. 

Ill  view  of  the  purely  looal  n»tnre  of  the  improvement  and  the  great  cost  of  the 
same  Capt.  Lockwood  reports  the  locality  as  unworthy  of  iniprovemeiit,  '87, 

Surveys* 

Examination  ordered  by  act  of  August  5,  1886.    Made,  1887,  under  direction  of 
Capt.  Lockwood, '87,  2210. 


OB  ASS  RITEB  AT  RlASSEi'VAy  IV.  T.—Improvkment  ov. 

Appropriations. 

1862 $3, 000, '83, 1956. 

Eng^ineers. 

Chikf  of  Engineers. 

Reports, 'do,  2-33;  '81,  320;  '83,  823;  'M,  327;  '85,  353;  '86,  317;  ^87,  313. 
Engineers  in  Charge. 
Maj.  W.  MoFarland,  1880-'83.    Report,  '81, 2457. 
Lieut.  Col.  H.  M.  Robert,  18d3-'85.    Reporrs,  '83, 1956 ;  ^4, 2154. 
Maj.  M.  B.  Adams,  1885-'—.    Reports,  ^85,  2296;  '86,  1898;  '87,  2396. 
Assistant. 
F.  T.  Hampton.    Report,  '81,  2458. 
Operations. 

No  operations  yet  undertaken,  '87, 2396. 
Projects. 
By  MuJ.  McFarland,  1881,  for  improyement  of  Grass  River  from  mouth  to  Haskell's 
Wharf  by  dredging  channel  4  feet  deep  at  low  water.    Estimated  cost,  $12,000, 
'81  2458.  '^    "  ^    /      / 

Increased,  1885,  $7,000,  '85, 2297. 
Increased,  1886,  $1,600, '86,  1899;  '87,  2396. 
Surveys. 
Ordered  by  act  of  June  14,  1880.    Made,  1881,  under  direction  of  Maj.  McFarlaud, 
'dl,  2457. 


GBAT'S  HABBOBy  WASH.— Sxtbyet  of  smtbaitcb  to. 

Engineers. 

Chief  of  Engineers. 

Reports,  '81, 332 ;  '82,  324. 
Engineer  in  Charge. 

Capt.  C.  F.  Powell.    Report,  '82,  2722. 
Assistant. 

R.  A.  Habersham.    Report,  '82,  2723. 
Physical  Characteristics. 

Locality  described,  '82,  2723. 
Plans. 
In  1882  Capt.  Powell  considered  that  no  present  improyement  of  the  entranoe  was 
necessary, '82,  2723. 
Surveys. 
Examination  ordered  by  act  of  March  3,  1881.     Made  under  direction  of  Capt. 
Powell, '82, 2722. 


OBEAT  BA¥f  Iff.  H.    (See  Piscataqua  Riybb,  N.  H.  and  Mx») 


dBEAT  KAIf AWHA  BIVEB»  W.  TA.    (See  Kanawha  River,  Great.> 
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OBEAT  PJBCOHriC  BAY,  IV.  F.    (See  Peconic  Rivbr,  N.  T.) 


OBBAT  PBB  DBB  RITEB,  9.  C.    (Bee  Pxe  Deb  Biyxb,  Great.) 


GREAT  SODUS  HARBOB,  1V«  T.    (See  SoDUd  EUrbor,  Great.) 


GREAT  UncomCO  BIVEB,  TA.    (See  Wicomico  Riyxr,  Great.) 


GBEEM  BAT  HARBOR,  UTIS.— Improyxmxnt  of  harbor  at. 

(Continued  from  YoL  I,  p.  234.) 

A  p  propriatlo  ns. 

ia6G-'79 1229,550 

1880 6,000,  W),  1906. 

1881 5,000, '81,  2070. 

1882 20, 000,  '82,  2133. 

1884 10,000,  '84,1845. 

1886 7, 000, '86, 1659, 

Total 277,550 

1888 10,000,aotofAngn8tll,1888L 

Contracts* 

1880.  Green  Bay  Dredge  and  Pile  Driyer  Company,  for  dredging,  at  26  cents  per 
cubic  yard, '80,  1906. 

1881.  Green  Bay  Dredge  and  Pile  Driver  Company,  for  dredging,  at  19  cents  per 
cubic  yard,  ^81,  2070. 

1882.  N.  G.  Dodge,  for  dredging,  at  17  cents  per  cnbic  yard,  '83,  1654. 

1885.  Green  Bay  Dredge  and  Pile  Driyer  Company,  for  dredging,  at  26  cents  per 

cubic  yard, '85, 19«7. 
1887.  G.  Denis,  for  stone,  at  $3.74  per  cord, '87,  2012.    Shadbolt,  Boyd  ^  Co.,  for 

iron,  '87,  2013.    Leathern  dt  Smith,  for  timber,  '87,  2013. 
Engineers. 

ClURF  OF  EnOINRRRS. 

Reports, '80, 203;  '81,274;  '82,270;  '83,279;  '84,278;  '85,302;  '86,296;  '87, 
261. 
Engineers  in  Charge. 

Lieut.  Col.  H.  M.  Robert,  1875-'83.    Reports,  '80. 1905 ;  '81,  2069 ;  '82,  2133. 

Capt.  P.  A.  Hinman,  1883-'84.    Report,  '83.  1653. 

Lieut.  CoL  J.  W.  Barlow,  lH84-'86.     Reports, '84,  1844  :  '85,  1987. 

Capt.  C.  E.  L.  B.  Davis,  1866-'—.    Reports. '86,  1658;  '87,  2012. 
Assistant. 

L.  Y.  Schermerborn.  Report,  'w  1,  2071. 
Operations. 
1879-'80.  12,571  cubic  yards  material  dredged, '80,  1905. 
1880-'81.  26,:J45  cubic  yards  material  dredged,  '81,  2069. 
188W82.  18,002  cubic  yards  material  dredged, '82,  2133. 
1882-'83.  43,524  cubic  yards  material  dredged, '83,  1653. 
1hh:)-'84.  52,211  cubic  yards  material  dredged, '84,  1h44. 
lH84-'85.  49.402  cubic  yards  material  dredged,  '85,  1987. 
1S8.V86.  11,500  cnbic  yards  material  dredged  j  705  linear  feet  of  east  revetment  and 

superBtriictnre  repaired,  '86,  16r>H. 
18-^6-'«7.  Repair  of  east  revetment  at  Grassy  Island,  '87,  2012, 
Physical  Ctiaractcristics. 
Table  of  weelsly  ductuations  of  water  surface,  '81,  2071. 
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OREEBr  BAT  HARBOB,  WlS.-Continned. 

Prefects. 

By  Mi\j.  HoQston,  1872,  for  dredging  cat  bo  ae  to  widen  and  deepen  it  to  14  feet 
thronghoat,  reqairing  the  removal  of  about  175,000  cubic  yards  of  material. 
E8timat^coet,|50,0%,'72,31,116;  '73,198;  aubseqnently  increased  to  $75,000, 
'74.  i,  38,  140. 

After  an  aggref^ate  of  appropriations,  amounting  to  $235,550,  MaJ.  Bobert,  in  1881, 
proposed  dredging  channel  200  feet  wide  and  14  feet  deep  revised  datnm,  from 
month  of  Fox  Biver  to  deep  water  in  Green  Bay,  requiring  the  removal  of 
240,000  cubic  yards.    Estimuted  oost,  |72,000,  '81,  2070. 

Snrvey  made,  1681,  '81,  2069. 


OB£I3IVBBIAB  BITEB,  W.  TA.— Examination  of. 

Engineers. 

Chiief  of  Engineers. 

Beport, '85,288. 
Engineer  in  Charge. 

Lieut.  Col.  W.  P..  Craighill.    Beports,  '77,  709 ;  '85, 1866. 
Assistants. 
Lieut.  T.  Turtle.    Beport,  '77,  709. 
W.  P.  Smith.    Beport,  '85,  1867. 
Pbysical  Characteristics. 

Biver  described,  '85, 1867. 
Plans. 
In  1884  Lieut.  Col.  Craighill  did  not  consider  that  the  advantages  resulting  from 
the  improvement  of  the  river  would  be  sufficient  to  justify  the  cost,  '85,  1867. 
Surveys. 
Examination  ordered  by  aot  of  July  5,  1884.    Made  under  direction  of  Lieut.  Col. 
Craighill,  '85,  1866. 


OB£ENPOBT  HARBOR.  M.  T.— Improykmbnt  of. 

Aapropriations. 

1882 110,000, '83,  528. 

1884 10,000, '84,  658. 

1886 5,000,  '86,  659. 

1888 5,000,  actof  August  11, 1888. 

Commerce. 

Present  tonnage  and  probable  increase  of  commerce  resultant  upon  improvement, 
'82,  636. 
Contracts. 

1883.  Luce  &  Hoskins,  for  stone,  at  $1.59  per  ton,  '83,  528. 

1884.  C.  H.  Edwards,  for  stone,  at  $1.38  per  ton,  '85,  664. 
1886.  J.  V.  Luce,  for  stone,  at  $1.17  per  ton,  '87,  632. 

Engineers. 
Chief  of  Engineers. 

Reports,  '81.  97;  '82,  97;  '83,  92;  '84,  99;  '85,  89;  '86,  90;  '87,  54. 
Engineers  in  Charge. 

Mai.  J.  W.  Barlow,  1881-'83.    Report,  '82.  635. 

Lieut.  Col.  W.  McFarland,  1883-^86.    Reports,  '83,  527 ;  '84,  658 ;  '85,  664. 

Lieut.  Col.  D.  C.  Houston,  1886-^—.    Reports,  '86,  659 ;  '87,  630. 

A  a  ST  QT  A  NTT 

H.  N.  Babcook.    Report,  '82,  635. 
Operations. 

1882-'83.  939  tons  stone  delivered,  and  45  tons  placed  in  position,  completing  25 

linear  feet  of  dike,  '83,  528. 
188*i-'84.  4,047  tons  of  stone  delivered  in  breakwater,  completing  same  to  805  feet, 

'84,  658. 
1884-^85.  6,:^  tons  stone  placed  in  the  work,  increasing  its  length  428  linear  feet, 

'85,  664. 
1885-'86.  No  operations,  '86,  659. 
1886-'87.  1,596  tons  of  stone  placed  in  work,  extending  its  length  92  feet,  '87,  631. 

1443  EN ^16 
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OBEEIVPO^IT  HARBOBy  M.  T.-Continaed. 

Physical  Characteristics. 

Mean  rise  and  fall  of  tide  at  Greenport,  '82,  636. 
Projects. 

By  Maj.  Barlow,  1882,  for  constmction  of  a  rubble-stone  breakwater  upon  Joahna 
Point  Sboal,  off  Joebua  Point,  to  cover  Qreenport  Harbor  anchorage  from  east 
and  northeast  storms,  and  to  prevent  farther  shoaling  of  harbor  by  transfer  of 
material  from  point  and  sboal  above  mentioned.  Esti  mated  cost  of  break  water, 
extending  to  18- foot  oarve,  $46,000,  '82,  635;  '87,  630. 
Surveys* 

Ordered  by  act  of  March  3, 1881.    Made,  1882,  under  direction  of  Maj.  Barlow,  '82, 
635. 

Maps. 
'83,  528;  ^85,  664. 


OBEEUr  BITBB,  N.  C— Examikation  or. 

Bnyineers. 

CHisr  OF  Enoinskks. 

Report,  '85,  164. 
Ekoinbbr  in  Chabgb. 
Capt.  F.  A.  Hinman.    Report,  '85,  1046. 
Physical  Characteristics. 

River  discharge,  '85,  1046. 
Plans* 

In  1884  Capt.  Hinman  did  not  consider  the  river  worthy  of  improvement,  ^85, 1048. 
Surveys. 
Examination  ordered  by  act  of  July  5, 1884.    Made  nnder  direction  of  Capt.  Hinman, 
'85, 1046. 


OBBEN  BITCB  AIVD  TBIBUTABIES,  KT.— Surybt  or. 

(Continued  from  Vol.  I,  p.  236. ) 

[$135,000  appropriated  by  act  of  August  11,  1888;  purchase  of  locks,  dams,  etc.] 
Gomanerce. 

See  Private  and  Corporatb  Wobk.) 
En^neers. 

(Board  or  Engineers. 
Report  of  Board  of  1886  upon  the  commercial  yalne  and  importance  of  the  works 
of  the  Green  and  Barren  River  Navigation  Company,  '87,  1903.    (Majs.  King, 
Stickney,  and  Mackenzie.) 
Chief  of  Engineers. 

Reports,  '80,  195;  '85,  292;  '87,  249. 
Engineers  in  Charge. 
MiJ.  W.  £.  Merrill.    Report,  '80,  1799. 
Capt.  J.  C.  Post.    Report,  '85,  1904. 
Assistants. 
R.  H.  Fitzhngh.    Report,  '80,  1802. 
A.  L.  Duval.    Report,  '85,  1910. 
Eieifislatioii. 
Green  and  Barren  River  Navigation  Company  chartered  by  State  of  Kentucky, 

'80,  1799. 
Effort  and  failnre  to  repeal  act,  '80,  1801. 
Acts  of  incorporation,  '80,  1822;  '85, 1907. 
Plans. 
By  M%j.  Merrill,  1880,  for  slack-water  navigation  on  Green  and  Big  Barren  rivers  by 
means  of  locks  and  dams.    Estimated  cost  from  $834,805  to  |893,184,  '80,  1801, 
1818.    Since  the  State  virtually  closed  the  river  by  its  charter  to  the  navigation 
company  it  is  not  considered  as  entitled  to  aid  from  the  General  Government, 
'80,  1801. 
Report  of  Capt.  Post  on  the  condition  of  the  Green  and  Barren  rivers.  '85,  1904. 
Report  of  Board  of  Engineers,  1886,  on  the  commercial  value  and  importance  of,  '87, 
1903. 
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OB12EN  BIVEB  AMO  TBIBUTABICS,  KT.— Continued. 

Physical  Gbaracteristics. 

Description  of  ores  and  coals  on  Qreen  River,  '80,  1808,  1810,  1812. 
Ditttaaces  and  elevations,  '80,  1817. 
PriTace  and  Corporate  Work. 

The  Green  River,  under  the  control  of  a  company  chartered  by  the  State  of  Ken- 
tucky, '80, 1799.    Existing  dams  on  river,  '80*,  1816.    Rates  of  toll,  '80,  1800. 

In  aooordance  with  the  requirements  of  the  act  of  July  5,  1&&,  Capt.  Post  reports 
on  the  condition  of  Cfreen  and  Barren  rivers,  with  estimated  cost  of  relieving 
the  same  £rom  incumbrance,  so  as  to  render  them  free  to  commerce,  '85,  1904, 
1914. 

Report  of  Board  of  Engineers,  1886,  on  the  commercial  value  and  importance  of  the 
works  of  the  navigation  company,  '87,  1903. 
Surveys. 

1879,  by  R.  H.  Fitzhugh,  '80, 1802. 


OUTTENBITBOII,  lOlVA.    (See  Mississippi  River  from  Saint  Paul  to 

Deb  Moines  Rapids.) 


OUTAlVDOTTfi  BITCB,  W.  TA.— Lmprove^ent  or. 
(Continued  from  Vol.  I,  p.  236.) 

ApproprlBtfoiis. 

f878-'79 13.000 

1880 2, 000, '80, 1831. 

1881 3,500, '81,  1987. 

1882 2, 000. '82,  1957. 

1884 •2,000, '84, 1754. 

Total 12,500 

1868 2, 000,  act  of  August  11, 1888. 

Engineers. 

CuBT  or  Enqinesrs. 
Reports,  '80,  196;  '81,  264;  '82,  259;  '83,  267;  '84,  266;  '85,  290;  '86.  285; 
'87,  242. 
Enginxkrs  in  Charge. 
MiJ.  J.  W.  Cnyler,  1880-^83.    Reports.  '80, 1830 ;  '81,  1986 ;  '82,  1955. 
Capt.  J.  C.  Post,  188^'87.    Reports,  '83,  1570;  '84,  1753;  '85,  1889;  '86, 1622. 
Lieut.  Col.  W.  E.  Merrill,  1887-^—.    Report,  '87,  1827. 
Assistant. 
£.  A.  Chase.    Reports,  '80, 1831 ;  '81, 1987. 
Operatfonii. 
All  operations  by  hired  labor. 
1879-^80.  800  oubic  yards  of  sand  dredged ;  300  onbio  yards  solid  rock  removed ; 

3.348  snags,  stumps,  and  trees  out  and  removed,  '80,  1831. 
1880-'81.  1,345  snags  removed ;  965  onbio  yards  rock  removed,  '81,  1987. 
188L'-'S2.  Improvement  of  channel  continued,  '82,  1956. 
1882-'83.  600  cubic  yards  solid  rock  removed  ;  122  stumps  and  trees  removed ;  1,030 

linear  feet  brush  and  rock  dams  built,  '83,  1571. 
1883-^84.  426  oubic  yards  solid  rock  and  85  cubic  yards  loose  rock  and  gravel  re- 
moved, *84,  1753. 
1884-^86.  No  operations,  '85,  1889;  '86,  1622. 
188&-'87.  Removal  of  Rogers's  MiU-dam,  '87,  1827. 
Projects. 
By  Mai.  Merrill,  1878,  to  remove  snags,  rock,  and  other  obstructions.    Estimated 

cost,  110,000,  '75,  i,  749;  '78,  108;  '79,  I:i52;  '80,  196. 
By  Capt.  Post,  1884,  for  removal  of  snags,  rock,  and  obstructions  from  mouth  to  Lo- 
gan Court- House,  81  m7.es,  also  for  purchase  and  removal  of  Rogers's  and  Peck's 

mill-dams.    Estimated  cost,  $10,000,  '84,  1753. 

*BMVpropri«tod  by  act  of  1886,  ^96, 1622.    LUt  of  appiopriatioiiB  previous  to  1880,  *93, 1671. 
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HAMPTOA  RITBB,  TA-^-Impkovkmsnt  ov. 

(CoDtinued  from  Vol.  I,  p.  2S8.) 
Appropriaii«fli9« 

1871^79 112,000. 

List  of  appropriations  previooB  to  1880,  '80,  779. 
JBnKineers. 

ChIRF  of  ENOINBBnS. 

Report,  '80.  115. 
Enginekr  in  Charob. 
a  T.  Abert,  U.  8.  Agent,  1874-^80.     Report,  '80,  779. 
Operations* 

History  of  work,  '80,  779. 

1879-'d0.  66,;^^  cubic  yards  material  dredged ;  project  completed,  '80,  780. 
Projects. 
By  S.  T.  Abert»  1875,  for  catting  channel  150  feet  wide  by  9  feet  deep  through  bar  at 

mouth  of  river.    Estimated  cost,  $15,757,  '75,  ii,  153 ;  '78,  72.    Project  completed 

in  1880,  '80,  780. 


HAIVDSBOBOITOIIy  911 SS.— Examination  of  Back  Bat  at. 

Enftineers. 

Chief  of  Engineers. 

Report,  '85,  214. 
Engineer  in  Charge. 
Maj.  A.  N.  Damrell.    Report,  '85,  1373. 
Plans. 
In  1884  MaJ.  Damrell  considered  that  the  bay  was  not  worthy  ef  improvement,  as  its 
cost  would  probably  exceed  $140,000,  '85,  1374. 
Surveys. 
Examination  ordered  by  act  of  July  5, 1884.    Made  under  direction  of  Mi^.  Damrell, 
'85,  1373. 


HAlVIVIBAEiv  MO.    (See  Misbissipfi  Rivbr  from  Des  Moinbs  Rapids  to  the 
MOUTH  of  the  Illinois  River.) 


HARBOR  OF  REFUGE  AT  BEAVER  BAY,  WLiTiN.    (See  Beavkr 

Bay,  Minn.) 


HARBOR  OF   REFVOEy  LAKE  HITROIV.    (See  Sand  Beach,  Lake 

Huron.) 


HARBOR   OF    REFUOE    OIV    JLAKE    FEFIIV  AT  LAKE  C1T1% 
IVIINMm   and   STOCKHOLUE,    wis.    (See  Lake    Pepin,   Mississippi 

RlVKR.) 


HARBOR  OF   REFITOE   AT  HIL^VAUKEE,  WIS.    (See  Milwau- 
kee Bay,  Wis.) 
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HARBOR  OF  REFUGE  OH  THE   PACIFIC  COAST— Improvb. 

MENT  OF. 

Appropriations. 

1879 $150,000,  '81,  3621. 

Conunerce. 

List  of  loarioe  disastwn,  '81,  9637,  ^668. 
Interest  of  commorce  in  a  harbor  of  refuge,  *81,  2640^  2698. 
En^neers. 
Chief  of  Engineers. 

Report,  '81,  333,  2679. 
Board  of  Enoinesrs. 
Board  of  Eng ineers  for  the  Pacific  coast  report  upon  proposed  harbor  of  refnge 
between  the  Straits  of  Foea  and  San  Francisco,  '81,  '26:ii,  2681.    (Lieat.  Cols. 
Stewart,  Williamaoo,  and  Mendell,  and  M^J.  Gillespie.) 
Minority  report  of  Col.  Williamson,  '81,  2651. 
Piiy»i£al  Cbaractoristlcs. 
O0s;;r}ption  oi  north  Pacific  coast,  '81,  2626. 
Storms  of  the  coast,  '81,  2634. 
Description  of  Port  Orford,  '81,  2647. 
Plans. 
Compariwn  of  sites,  '81,  9643,  2647. 

Board  of  Engineers  recommended  Port  Orford  as  site  of  harbor  of  refage,  '81,  2648, 
2694.  o  /     -»         » 

Minority  report,  Col.  Williamson^  '81,  2651. 


HARBOR  OF  REFVOB,  PORTAOE  I4AKE  ARTD  I4AKE  SU- 
PERIOR SHlP-CANALi.  (See  Portage  Lake  and  Lake  Superior 
Ship-Canal.) 


HARBOR  OF  REFUGE  AT  SABTDT  BAT,  CAPE  AHIV,  JVASS. 

(See  Sandt  Bat,  Mass.) 


HARI4EIII  RITER,  IV.  T.— &CPROVEHBNT  OF. 

(Continued  ttom  Vol.  I,  p.  238.) 

Appropriations. 

1874-^79.... $420,000 

1888 70,000,  act  of  August  11, 1888. 

No  appropriations  made  since  1^.    In  18^  $400,000  was  on  hand  from  the  appro- 
priations of  1878-^79,  which  was  held  until  right  of  way  is  secured  free  of  cost 
to  United  States,  '78,  55;  '78.  385 ;  '86,  95 ;  '87,  58. 
Right  of  way  secured  in  1887,  '87,  671,  674. 
Engineers. 
Chief  of  Engineers. 

Reports,  '80,82;  '81, 100, 106;  '82, 101;  '83,  96;  '84, 103;  '85,  93;  '86,94;  '87,  58. 
Engineers  in  Charge. 
Col.  J.  Newton,  1874-'84.    Reports,  '80,  507;  '81,  631;  '82,  656;  '83,  543. 
Capt.  J.  Mercur,  1884-'85.    Report,  '84,  704. 

Lieut.  Col.  W.  McFarland,  1885-'--.    Reports.  '85,  674;  '86,  672;  '87,  665. 
Eieffislatton. 
Delay  in  securing  right  of  way,  '80,  507;  '86,  674  ;  '87,  668. 
Acts  of  State  of  New  York  relating  to  right  of  way,  '87,  677. 
Operations. 
1878-'86.  No  operations  from  lack  of  right  of  way,  '87,  58,  668. 
l8S6-'87.  Right  of  way  obtained  May,  1837,  '87,  58,  674. 
I^ians. 
By  Col.  Newton,  1882,  for  channel  through  Harlem  Kills  300  feet  wide  and  3,400 
feet   long.     Estimated   cost  for    18-foot   depth,  $:{,4^|400;    l&-foot   depth, 
$2,204,409;  12-foot  depth,  $1,161,225,  '82,  657. 


230  INDEX   OF 

HAREiEllI  RITER..  N.  T.— Continued. 

Plans^Contmued. 

By  Col.  Newton.  1884,  for  channel  350  fetv*-  wide  and  15  feet  deep  from  the  Hudson 
to  Harlem  Kiver  at  Morris  Dock,  opposite  Sherman's  Creek.  Estimated  cost, 
(1)  yia  Dyckman's  Creek,  1^.091,68^ :  (2)  via  King's  Bridge,  |3,038,696;  (3)  via 
Sherman^s  Creek,  $3,026,078,  '84,  7C&. 

History  of  plans,  '87,  666. 
Projects. 

By  Col.  Newton,  1875.  for  a  channel  15  feet  deep  at  mean  low  water  from  RandalPa 
Island,  by  way  oi  Spnyten  Dnyvil  Creek,  to  the  Hudson  River,  including  the 
removal  of  rock,  obstructions  around  piers  of  High  Bridge,  excavation  of 
canal  prism,  dredging,  and  revetment,  the  width  of  oiiannel  to  be  400  feet, 
except  through  Dyckman's  Meadow,  where  it  is  reduced  to  350  feet.  Estimated 
cost.  $2,100,000.  '75,  ii,  236,  237 ;  '84,  705 ;  '85,  676.  For  the  improvement  of 
Harlem  River  oetween  this  proposed  channel  and  its  mouth,  |600,000,  '75,  ii, 
237;  '85,  676.  Aggregate  estimated  cost  of  entire  improvement,  |2,700,000, 
'75,  ii.  237;  '85,  676;  %6,  674;  '87,  668. 

History  of  project,  '87,  666. 
Surveys. 

Ordered  by  act  of  March  3, 1881.  Made,  1881,  under  direotion  of  Col.  Newton,  '82, 
656. 

Maps. 
'82,  656. 


HAREiOlinB  BITER,  IV.  €•    (See  New  Bernb  to  Bkautort,  N.  C,  iniand 

LUIB  OF  NAVIGATION  BETWEEN.) 


HABRISECKET  BITEB,  MB.-^Subybt  ov. 

Engrtneers. 

Chief  of  Engineers. 

Report,  '82,  77. 
Engineer  in  Charge. 

Col.  G.  Thom.    Beport, '82,  530. 
Assistant. 
A.  C.  Both.    Report,  '82,  531. 
Plaas. 
By  Col.  Thorn,  1881,  for  the  formation  of  a  dredged  channel  firom  Weston  Point  to 
Freeport  Landing  60  feet  wide  and  12  feet  deep  at  high  water,  with  a  baun  at 
Freeport  180  feet  wide.    Estimated  cost,  tl3,000,  '82,  531. 
Sarveys. 
Ordered  by  act  of  March  3,  1881.    Made  under  direction  of  Col.  Thom,  '82,  530. 


HELL  GATE,  N.  Y.    (See  East  Biver,  N.  T.) 


HEintPSTEAD  HABBOB  AND  BAT,  N.  T.— Subvxt  ot. 

Engineers. 

Chikf  OF  Enginbbrj). 

Reports,  '80,  85;  '81,  108;  '84,  122. 
Engineers  in  Charge. 

Col.  J.  Newton.     Report,  '81,  668. 

Mig.  G.  L.  QillespiA.    Report,  '84,  764. 

R.  H.  Talcott.    Report,  '81,  669. 
Commerce. 

Bmall  amoont  of  commerce  to  be  benefited,  '84,  764. 
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HERIPSTEAD  HARBOR  AND  BAT,  If.  T.-Continaed. 

Plans. 

By  Col.  NewtoD,  1881,  for  improyement  by  aeparatinf^  tbe  inner  from  the  onter  bay 
by  a  dam,  and  regiilatiag  ingress  and  egress  by  means  of  a  lock.  Estimated 
cost,  $440,000.    Not  recommended,  '81,  668. 

By  construction  of  a  dike  7,500  feet  in  length  from  ''Bar  Beach''  in  a  southerly 
direotion  to  Hick's  Wharf  and  diediring.    Estimated  coat,  |]63,200,  '81,  668. 

By  construction  of  2,500  linear  feet  of  diking  from  bay  entrance  to  steam-boat  dock 
and  dredging.    Estimated  cost,  |83,375,  '81,  671. 

In  1884  Maj.  Gillespie  did  not  consider  Hempstead  Bay  worthy  of  improvement  nor 
the  work  a  public  necessity,  '84,  764. 
Surveys* 

Ordered  by  act  of  June  14,  1880.  Made,  1880,  under  direotion  of  Col.  Newton,  '81, 
668.  Of  Hempstead  Bay  ordered  by  act  of  Angost  2,  1882.  Made  onder  direc- 
tion of  Maj.  Qillespie,  '84,  764. 


HBNIfEPIlf  GAM Ali-SUBTXT  VOB. 

(Continaed  firom  Vol.  I,  p.  S39.) 
Appropriations. 

lo82 130,000, '83,290. 

18d6 15,000, '86,  457. 

Commerce. 
Commercial  necessity  for  canal,  '83,  1780 ;  '86,  1738. 
Effect  of  water  transportation  compelAtion  rates,  '83,  1781. 
Eoi^iiieers. 
Chief  of  Enoinrers. 

Reports,  '83,  2S9;  '84,  2^1 ;  ^85,  314 ;  '86,  309, 1708;  '87,  275;  2127. 
Board  of  Enqinkbrs. 
Of  1886  to  report  upon  the  Hennepin  Canal.    Report,  '87,  2137-2141. 
(Lient.  Cols.  Comstock  and  Poe  and  Maj.  Post.) 
Enqutkers  in  Charge. 
Maj.  W.  H.  H.  Benyanrd.    Reports,  '83,  1754, 1788;  '84, 1950;  '85,  2056;  '86, 

1733. 
Maj.  T.  H.  Handbury.    Report,  '86, 1711,  1735. 

ASSI8TAKTS. 

H.  B.  Herr.    Report,  '83,  1763. 
G.  Y.  Wisner.    Report,  '83,  1773. 
G.  A.  M.  Liljenorantz.    Report,  '86, 1719. 
I^egrislation. 

Relating  to  survey,  '83.  1755. 

Form  for  act  ceding  Illinois  and  Michigan  Canal  to  United  States,  '83, 1787. 
Plans. 
By  Maj.  Benyaurd,  18H2,  for  a  canal  between  Hennepin,  on  the  Illinois  Riyer,  and 

yicioity  of  Watertown,  on  the  Mississippi  River,  canal  prism  to  be  60  feet  wide 

at  water-line  and  7  feet  deep,  lock  170  feet  long  and  30  feet  wide. 
By  the  Marais  d'Osier  route,  65  miles  in'  length.    Estimated  cost,  $5,811,367. 
By  Watertown  route,  65  miles  in  length.    Estimated  cost,  $7,207,646. 
By  Rock  Island  route,  74^  miles  in  length.    Estimated  cost,  $6,672,890,  '83,  1757, 

1758,  1762,  1772,  1788;  '86. 1709. 
Revised  in  1885  to  $6,709,536,  '86,  1709. 
Preference  given  to  Marais  d'Osier  route,  '83, 1760, 1761 ;  '86, 1710, 1715. 1734 ;  '87, 

2140. 
In  1885  additional  surveys  were  made  for  the  Watertown  and  Rook  Island  routes 

and  the  following  estimates  submitted  by  Capt.  Handbury: 
Watertown  route  (via  Penney's  Slough),  65  miles  in  length,  $6,306,552,  '86,  1709, 

Rock  Island  route  (via  Penney's  Slough  and  Rock  River),  77  miles  in  length, 

$6,554,052,  '86,  1709,  1713,  1722. 
Rook  Island  route  (via  Green  River,  revised),  74i  miles  in  length,  $6,709,536,  '86, 

1709,  1713, 1722. 
The  Chief  of  Engineers  suggests  the  adoption  of  Rock  Island  route,  '86,  1710. 
Advantages  of  Rock  Island  route,  '86,  1710,  1728,  1732,  1748. 
The  Board  of  Engineers  of  1886  preferred  the  Marais  d'Osier  route,  '87,  2140. 
Private  and  Corporate  Work. 
Description  of  Illinois  and  Michigan  Canal,  '83,  1774. 
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VSlf mBPIH  CAM AI«-*Coiildiiiied. 

Sarveys. 

Oidered  by  act  of  Auffost  2, 1882,  '83, 290.    Mftde  under  direction  of  Me}.  Benyenzd, 

1883,  '83,  1754,  1756. 
History  of  aarveys  previoas  to  1882,  '83, 1756^ 
Additionel  soireys  in  1885,  '86,  1708, 1728. 
Maps. 
Of  Hennepin,  Hiinoie  end  Mioliigan  Canals,  '87,  2i7L 


HERO  ISI^ANDSf  IV.  T.    <See  Lakb  Champlaiv  at.) 


HIAWAS9EC  BIVEB,  TEIVIV.— iMPBOYKMXirr  or. 

(Continued  firom  Vol.  I,  p.  239.) 
Appropriations. 

1876-^79 123,000 

1880 3,000, '80,  1679. 

1881 1,500, '81,  18C0, 

18t<2 1.500,  '82,  1818. 

1884 2,500, '84,  1650. 

1886 2,500, '86,  1520. 

Total 34,000 

1888 1,000,  actofADaUs"ll,1888, 

Encroaeimients. 

ObstraotioQ  to  navigation  from  railroa<l  bridge  ^Itlioul  draw,  '87, 1754. 
Engineers. 
Chief  of  Engineers. 
Reporto,'80,l86;  '81,252;  '82,245;  'C3,2j3;  '34,^54;  '85,276;  '86,267;  '87, 
232. 
Engineers  in  Charge. 
MaJ.  W.  R.  King,  1877-'86.    Reports,  '80,  l.:7^;  '81,  1860;  '82,  1847;  '88, 1493; 

'84,1649;  '85,1764. 
Lieat.  Col.  J.  W.  Barlow,  188v>-'— .    Ee-^o.ta,  '86,  1519;  '87,  1754. 
Operations. 
1879-'80.  581  cnbic  yards  rock  quarried,  98  cnbio  yards  rock  blasted,  656  cable  yards 

placed  in  dams,  '80,  1679. 
1880-'81.  157  cnbio  yards  rock  blasted,  280  cabic  yards  rock  qnarried,  600  cnbic 

yards  pat  into  daois,  '81,  1860.    . 
1881-'82.  788  cnbic  yards  bowlders  removed  from  river  and  placed  in  dams,  '82, 

1847. 
1882-^83.  65  cnbic  yards  rock,  219  cnbic  yards  bowlders,  and  82  snags  removed  firom 

chaoDcl;  104  cable  yards  riprap  dam  bailt,  '83,  1493. 
18P3-'85.  No  operations,  '84,  1649;  '85,  1764. 
1885-'66.  64  cnbic  yards  material  removed  from  channel,  55  snags  and  trees  removed, 

4%  cubic  yards  stone  quarried,  287  cubic  yards  riprap  dam  bnilt,  '86,  1520. 
1886-'87.  Removal  of  snags,  gravel,  and  rock,  and  construction  of  dams  at  Mathews 
Shoal,  Canefield  Reefe,  Banker  Hill  Shoal,  and  Magill's  Island,  '87,  1754. 
Projects. 
By  Lieut.  Col.  McFarland,  1874,  for  a  channel  40  feet  wide  and  2  feet  deep  at  low 
water  from  month  to  Savannah,  for  a  distance  of  33  miles.     Estimated  cost, 
^0,000,  '75,  i,  810-813.     Re-estimate,  $30,000,  '78,  762;  '79,  140,  1269.     In- 
ort-ased  by  Maj.  King  in  1882  to  |34,000,  '82,  1848,  and  in  1885  to  $36,500,  '85, 
1764;  '87,1755. 


HIAWASSEE,  TENNESSEi:,  AND  SATABTNAH  BITEBi^-CAHAL 

connecting. 

(See  Canal  connecting  Hiawassee,  Tenkessbe,  and  Savannah  Rivbb3.) 
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HliVOHAllI  HABBORt  JflE ASS.— Survey  and  improvemhmt  of. 

(Coutinaed  from  Vol.  I,  p.  240.) 

AvpropriatioDS* 

1876 110,000, '75,  i,  119;  '87,521. 

1886 6,000/87,522. 

1888 5,000,  act  of  Aagust  11^  1888. 

Contracts. 

Boy Q ton  Brothers,  for  dredging,  «t  92  cents  per  cubic  yard,  and  rock  removal,  at 
$27  per  cable  y  wrd,  '87,  522. 
Engineers. 
Chief  of  £nginxbr8. 

Reports,  '85,  67;  '87,  28. 
ENGINEKR8  IN  CHARQB. 
Capt.  C.  W.  Raymond.    Report,  '85,  553. 
Lieut.  CoL  G.  L.  Qillespie.    Report,  '87«  520. 

ASSISTA  NT. 

H.  F.  Bothfeld.    Report,  '85,  555. 
Operations. 

1875-^76.  25,160  cubic  yards  of  earth  and  83  cubic  yards  of  rock  removed,  '76,  i, 

168;  '87.521. 
1876-'86.  No  operations,  '87,  521. 

1886-^87.  1,247  cubic  yards  gravel  and  143  cubic  yards  of  rock  removed,  '87,  621. 
Physical  Ciiaracteristics. 

Description  of  harbor,  '84,  553;  '87^  520. 
Projects. 
The  project  of  1874  proposed  the  formation  of  a  channel  100  feet  wide  and  6  feet 

deep  at  low  water,  by  dredsing  and  rook  removal,  '75,  ii,  410,  418 ;  '85,  553. 

This  work  was  accomplished  in  lb75-'76,  '76,  i,  168. 
In  1885  the  project  was  modified  so  as  to  deepen  the  improved  channel  to  10  feet 

and  remove  a  mid-channel  ledge  between  Ghandler^s  and  Ragged  Islands,  '85, 

555,557,-  '87,521. 
Surveys. 
Ordered  by  act  of  July  5, 1884.    Made  under  direction  of  Capt.  Raymond,  '85,  555. 


HOIiMES  CBEEK,  FI^A.— Subtbt  of. 

(Continued  fh>m  Vol.  I,  p.  240.) 
EairiBeers. 

Chief  of  Engineers. 

Reports,  '80,  141;  '81,  189;  '82, 185. 
Engineer  in  Charge. 

Capt.  A.  N.  Damrell.    Report,  '82, 1308. 
Assistant. 
U.  Haines.    Report,  '82,  1308. 
Plans. 
By  Capt.  Damrell,  1881,  for  removal  of  snags,  trees,  and  similar  obstruotious  from 
the  month  of  the  river  to  a  point  35  miles  above.    Estimated  cost,  $5,000,  '82, 
1308. 
Surveys. 
Ordered  by  act  of  June  14, 1880.    Made,  1880,  under  direction  of  Capt.  Damrell,  '82, 
1308. 


HOLiSTOIf  BITEB,  TElflV.  AND  TA.— Examination  of. 

Eufpineers. 

Chief  of  Engineers. 

Reports,  '80,  190;  '81,  258;  '85,  279;  '87, 236. 
Engineers  in  Charge. 

Maj.  W.  R.  King.    Reports,  '81,  1678;  '85, 1773. 

Lieut.  Col.  J.  W.  Barlow.    Report,  '87,  1772. 
Assistants 

W.  G.  Sanborn.    Report,  '81,  1880. 

0.  A.  Locke.    Report,  '87,  1773. 
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HOLiSTOIir  BITER,  TENN.  AND  TA.— Continned. 

Physical  €haracteris€ics. 

Ufacripiion  of  river,  '81,  iHtiO ;  '87;  1774. 
PlanR. 

By  Mi^.  King,  1881,  for  a  channel  from  60  to  80  feet  wide  and  li  feet  deep  at  ex- 
treme low  waier,  for  a  distance  of  171  miles,  from  Saltville  to  North  Fork  junc- 
tion, to  be  secnred  by  rook  excavation,  wing-dam  construction,  and  the  re- 
moval of  trees  and  snags     Estimated  cost,  t^2/J13,  '81,  lb79,  lb83,  18^5. 

By  Lieat.  Col.  Barlow,  for  an  improved  channel  100  fe<'t  wide  and  20  inches  deep 
at  low  water,  from  the  Forks  to  Knoxville,  a  distance  of  154  miles^  by  removal 
of  obstructions  and  contraction  of  channel  by  wing-dams.    Estimated  cost, 
$:M7,0U0,  '87,  1773. 
Sarveys. 

Ordered  by  act  of  June  14, 1880.  Made,  1880,  under  direction  of  MiJ.  King,  '81, 
1«78. 

Examination  ordered  hj  act  of  Angnst  &  1866.  Hade  onder  direction  of  Lient.  Col. 
Barlow,  '87, 177S. 


HORJf  ISIiAIVD  PASS,  MISS.— Impbotsment  ov. 

(See  also  PAflOA-OOUUk  Harbob,  Mibs.) 

Appropriattons. 

Iti84 $5.000, '85, 1362. 

The  act  of  Angust  5, 1886,  directs  that  the  appropriation  be  applied  to  improvement 
of  Pascagoula  River,  '86,  210. 
Engineers. 
Chisf  of  Enoinbebb. 

Reports,  '81,  189;  '82,  186;  '85,  212;  '8^  210. 
Enoineeb  in  Chaboe. 

Maj.  A.  N.  Damrell.    Reports,  '82,  1324;  '85, 1361;  '86, 1206. 
Assist  ANT 
T.  L.  Harrison.    Report,  '82, 1325. 
Plans. 
By  Capt.  Damrell,  1882,  for  a  dredged  channel  through  Horn  Island  Pass  100  feet 
wide  and  21  feet  deep,  at  an  estimated  cost  of  $43,000,  '82, 1324, 1325 ;  *85, 1362. 
Surveys. 
Ordered  by  act  of  Jane  14, 1880.    Made  onder  the  direction  of  MaJ.  Damrell,  '82, 
1324. 


BI019I0CHITT0  RITEB,  MISS.— Examination  of. 

Engineers. 

Chief  of  Engineebs. 

Report,  '85,  225. 
Engineer  in  Charge. 

Capt.  T.  Turtle.    Report,  '85,  1429. 
Assistant. 
C.  D.  Anderson.    Report,  '85, 1429. 
Plans. 

In  1884  Capt.  Turtle  did  not  consider  the  river  worthy  of  improvement,  '85,  1430. 
Surveys. 
Examination  ordered  by  act  of  July  5, 1884.    Made  under  direction  of  Capt.  Turtle, 
*85, 1429. 


HOmOSASSA  BAT,  FI^A.— Examination  of. 


Engineers. 

Chief  of  Engineers. 

Report,  '85,  214. 
Engineer  in  Charge. 

Uai.  A.  N.  Damrell.    Report,  '85, 1373. 
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HOmOSASSA  BAT,  FliA.— Continned. 

Plans. 

Id  ldd4  Maj.  Damrell  considered  that  the  improvenieot  woold  cost  from  flOO^OOO  to 

$180,000.    Kot  recommended  for  improvement,  '85»  1373. 
Surveys* 
Examination  ordered  by  act  of  Jaly  6, 1884.    Made  nnder  direotion  of  Maj*  Dam- 

xell,  '85^  1373. 


HOBTON'S  POINT,  If.  T.—Examikatiox  fob  bbbakwatbb  at. 

Cooiiiierce. 

Necessity  for  harbors  of  refuge  on  Long  Island  Sound,  '85,  701. 
Engineers. 
Chibf  of  Enginexbs. 

Report,  '85,  95. 
Ekginebr  in  Chabob. 
liient.  CoL  W.  McFarland.    Report,  '85,  701. 
Plans. 
In  I8ti4  Col.  McFarland  considered  that  a  harbor  of  refuge  at  this  locality  would 
cost  not  less  than  |1,000,000,  and  that  the  selectioa  of  the  site  for  sach  a  harbor 
should  be  made  only  after  careful  study  of  the  whole  coast  line,  '85,  702, 
Surreys. 
Examination  ordered  by  act  of  July  6, 1884.    Made  under  direotion  of  CoL  McFar- 
land, '85,  701. 


HOUSATOlf  I€  BITEB,  COlf  If .— Iicpboybicbnt  OF. 

(Continued  from  YoL  I,  p.  240.) 

Appropriations. 

ltf70-'79 169,000 

1880 2,000,  '80,  461. 

1881 2,000, '81,  602. 

1882 2,000, '82,  616. 

1884 2, 500, '84,  65L 

1886 5, 000, '86,  643. 

Total 82,500 

1888 35,000,  act  of  August  11, 1888. 

Statement  of  appropriations,  '87,  609. 
Contracts. 

1881.  J.  M.  Seward,  for  dredging,  at  16  and  20  cents  per  cubic  yard,  '81,  602.    J. 
McDermott,  for  dredsing,  at  23  cents  per  cubic  yard,  '82,  617. 

1885.  Lewis  db  Merwin,  for  dredging,  '86,  643. 

1886.  F.  H.  Smith,  for  removal  of  Davis  Rock  and  Jetty,  '87,  609. 
IRngineem. 

Chief  of  Knginbbrs. 

Reports,  '80,  79;  »81,  93;  '82,  94;  '83,  90;  '84,  96;  '85,  85;  'Se,  85;  '87,  4a 
Enoinbbrs  IK  Chargb. 
MiJ.  J.  W.  Barlow,  1875-^.    Reports, '80,  460;  '81,  601;  '82.  615. 
Lieut.  Col.  W.  McFarland,  1883-'86.    Reports, '83,  518;  '84.  650;  '85,  649. 
Lieut.  Col.  D.  C   HouHton,  1886^—.    Reports,  '86,  642;  '87,  606. 
Physical  Characteristics. 

Description  of  river,  '86»  642. 
Projects. 
In  1871  Mai.  Q.  E.  Warren  proposed  the  formation  of  a  channel  100  feet  wide  and 
7  feet  deep  from  Derby  to  Lon^  Island  Soand  by  dredging  and  the  construc- 
tion of  jetties,  also  the  formation  and  protection  of  a  dredged  channel  at  the 
mouth  by  a  breakwater  A*om  Mil  ford  Beach.    Estimated  cost,  $404,961,  '71, 
781,  783.  786;  '86,  642;  '87,  606. 
In  1879  Maj.  Barlow  proposed  a  riprap  jetty  in  place  of  the  previously  proposed 

breakwater,  '79,  345;  '87,  607. 
In  1884,  after  an  aggregate  appropriation  of  $71,200,  Lieut.  Col.  McFarland  pro- 
posed the  removal  of  Drew's  Rock  and  the  constrnction  of  the  riprap  jetty  as 
per  previous  projects.    Estimated  cost,  $30,000,  '84,  650,  651 ;  '87, 607. 


236  INDEX  OF 

HOUSATOlf IC  1UT£R«  COMlf.-Coiitiinied. 

Projects— Continued, 
ill  1^7  Li«at.  Col.  Houston  reoommended  the  extension  of  a  riprap  breakwater 
from  Milford  Beaoh  to  the  l^foot  cnrve  of  depth,  and  the  dredging  of  a  chan- 
nel 7  feet  deep  and  200  feet  wide  through  the  bar  at  the  month  of  the  riyer, 
and  thence  to  Derby  a  channel  100  foat  wide,    fietimated  cost,  |202,e00»  *07, 608. 
Operations. 
1879-'ti0.  No  operations,  'SO,  460. 

188a-'81.  9,-4290  cubic  yards  sand  dredged  fW>m  channel,  '81,  601. 
lti8l-'8*<2.  7,818  cubic  yards  material  dredged  from  channel,  '82,  616. 
188-i-'85.  No  operations,  '83,  518;  '84,  650;  '85,  649. 
188&-'86.  14,394  cubic  yards  material  dredged,  '86,  643. 

1886-^87.  37,494  cubic  yards  dret^ged  from  bar  at  month  of  river  without  cost  to  the 
United  States ;  169  coble  yards  rock  removed  from  Drew's  Bock,  '87,  607. 
Surveys. 
Maps. 
'82,  616;  '8^  642;  '87, 606. 


HIJDSOIV  RIVER,  BT*  ¥•    (Bbtwbsn  Nbw  Baltdiohb  and  Taot)— iMPBarx- 

Mxirr  OF. 

(Continned  from  YoL  I,  p.  243.) 
Appropriations* 

l«34-'79 11,372,288 

1880 20,000, '80,  474 

1881 15,000, '81,619. 

1882 10,000,  '82,643. 

1884 80,000, '84,  699. 

1886 26,260,  '86,  660. 

Total 1,473,538 

1888 75.000,  act  of  Anirnst  11^1886. 

Statement  of  appropriations,  '87,  656. 
Commerce. 

Opposition  of  Schuyler  Steam  Tow-Boat  Line  to  plan  of  improyements,  '8iX  480, 

486;  '85,  690. 
Commercial  statistics,  '87,  657. 
Contracts. 

1881.  Stanton  &,  Doyle,  rock  removal,  '82,  642,  644.  W.  D.  Fuller,  dike  oonstruo- 
tion,  '82,  642,  644. 

1882.  Luce  &  Hoskins,  for  riprap  stone,  '83,  528. 

1880.  J.  B.  Marshall  &  Co.  and  W.  D.  Fuller,  for  repair  of  dikes,  '87,  S>7. 
Engineers. 
CniKF  OF  Engineers. 
Reports, '80,  81,  479,  480;  '81,97;  '82,97;  '83,93;  '84,101;  '85,94;  '86^92; 
'87,  56,  67. 
Board  of  Engineers. 
Convened  at  New  York  March  5,  1880,  to  report  upon. Gen.  Newton's  plan  for 
improvement  of  the  Hudson  at  New  Baltimore,  which,  in  the  opinion  of  the 
Schuyler  Steam  Tow-Boat  Company,  would  result  iu  injury  to  the  navigation 
of  the  river,  '80,  480;  '85,  690.    (Col.  Tower  and  M^.  Abbot.) 
Engineers  in  Charge. 
Col.  J.  Newton,  1866-'84.    Reports,  '80^  471,  488,  489;  '81,  617;  '82,  641 ;  '83, 529; 

'85,  678. 
Capt.  J.  Mercur,  1884-'85.    Report,  '84,  696. 
Lieut.  Col.  W.  McFarland,  1885-'—.    Reports,  '85,  677,  690;  '86,  665;  '87,  650. 

A.SSlfiT  A  NT 

Lieut.  J.*  H.  Willard.    Reports,  '80,  475 ;  '85,  696. 
Operatious. 

Works  of  improvement  prior  to  1880,  '85,  682;  '86,  665. 

1879-'80.  Dikes  at  Douw's  Point  and  Shad  Island  completed;  east  and  west  dikes  at 
New  Baltimore  extended;  upper  sectiou  of  dike  between  Barren  Island  and 
New  Baltimore  raised  to  hieh- water  level;  beacon  crib  built;  17,000  linear  feet 
single  pile-dike  constructed;  repairs  to  crib-dike  at  Hillbouse  Island  to  west 
dike  at  Coeymans;  9,000  cubic  yards  material  dredged,  '80,  471,  472,  473,  477. 
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HUDSON  RITBir,  If.  Y.-Continued. 

Operations— Continued. 
Ib80-^til.  Line  of  single  piling  at  Staats  extended  225  feet;  repairs  to  dikes  at  Bath 

and  Douw's  Point;  9,348  cubio  yards  rubble-stone  placed;  1,170  linear  feet 

piling  restored,  '81,  618. 
1681-'82..  Kemoval  of  Austin's  Rock  commenced;  dike  constraction  under  contract 

of  1881  nearly  finished;  repairs  and  filling  to  existing  works,  '82^  642. 
1882-'83.  Removal  of  Austin's  Rock  continued ;  711  linear  feet  dike  bailt :  115  linear 

feet  erib-work  built;  repairs  to  high  dike  at  Hillhouse,  '83,  529,  530. 
1883-'84.  Removal  of  Austin's  Rock  nearly  finished;  119,760  cubio  yards  material 

dredged  by  State  authorities,  '84,  696. 
1884-'tt6.  No  operations,  '85,  677;  '86,  665. 

18b6-^d7.  Repair  of  dikes  at  New  Baltimore,  Roah  Hook,  and  Coeymans,  '87,  654. 
History  of  past  operations,  '87,  650. 
Physical  Cliaracteristics. 

Tidal  rise  of  the  Hudson  at  various  points,  '86,  667,  668;  '87,  652. 
Private  and  Corporate  Worl£. 
Repairs  to  State  dikes  beiow  Castleton  and  at  Mull's  Island,  by  State  authorities, 

also  dredging  at  the  above  places,  and  between  Troy  and  Albany,  '83,  530. 
Dredging  by  State  authorities,  'M,  696;  '87, 654. 
Projects. 
By  Col.  Newton,  1866,  for  improvement  of  the  Hudson  between  New  Baltimore  aqd 

Troy,  a  distance  of  20  miles,  by  a  navigable  channel  11  feet  deep  at  mean  low 

water  between  New  Baltimore  and  Albany,  and  9  feet  between  Albany  and  Troy, 

to  be  secured  by  dikes  and  dredging.    Estimated  cost,  $862,297.75,  '66,  iv,  218, 

219. 
Revised  in  1867  to  $984,304.47,  '68,  718, 719;  '87,  667.    Increased  in  1882  to  cover 

repairs  by  $78,000,  '82,  643;  '86,  667.    For  removal  of  rock,  1884,  by  Capt. 

Mercur,  $16,000,  '84,  696.    Increasing  the  estimated  cost  to  $1,078,304.47,  '86, 

667 :  '87,  651,  656. 
From  1864  to  1886,  inclusive,  $1,053,538  was  appropriated. 
In  1^  Lieut.  Col.  McFarland  considered  that  $'<^55,000  would  yet  be  required  to 

complete  the  permanent  works  and  make  needed  repairs  to  existing  dikes,  '87, 

653,  655,  656. 
SurvcTS. 
Examination  of  rocks  at  Van  Wles's  Point;  surveys  and  examinations  at  various 

points,  '80,  475. 
Of  river  between  Troy  and  New  Baltimore,  by  Lieut.  Col.  McFarland,  1884,  '85,  695. 
Between  New  Baltimore  and  Coxsackie,  ordered  by  act  of  August  5, 1886,  '87,  97. 
Maps. 
'80,  484;  '8X,  618;  '85,  692,  696. 


HUDSOIV  RIT£R,  N*  T.  —  Examination  of,  Vrom  Tbot  to  mouth  of 

CANAL. 

Emirineers. 

Chief  of  Enginsbbs.  * 

Report,  '85,  96. 
ENOIl^BKR  in  CHARGS. 

Capt.  J.  Mercur.    Report,  '85,  71 
Assistant 
F.  P.  Eogew.    Report,  '85, 712. 
Plaos. 
In  1884  Capt.  Mercur  did  not  consider  this  p«rt  of  the  river  worthy  of  improvement, 
'85,  712. 
Surveys. 
Examination  ordered  by  act  of  July  5, 1884.    Made  under  direction  of  Capt.  Mercur, 
'85, 711. 
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HUDSON  RITEB,  Jf  •  ¥•— Including  burvbtb  bbtwcbit  Eujs  Island  and 
Constable  Hook,  N.  J.,  in  front  or  Jersey  Citt  and  Hoboken,  and 

EXAMINATION  FROM  WEEHAWKBN  TO  BERGEN  POINT,  N.  J. 

Cooiinerce. 

Commercial  statistics,  '81,  720;  '84,  776. 
Engineers. 

CHuur  or  Engineers. 

Reports,  '82,  116;  '84, 122;  '85. 115. 
Engineer  in  Charge. 

Mi^.  G.  L.  Gillespie.    Beports,  '82,  719;  '84,  774 ;  '85,  790. 791. 
Assistant. 
A.  DoerfliDger.    Beport,  '82,  722. 
Physical  Characteristics* 
Description  of  localities, '81,  719. 
Deposits  from  domping  on  Jersey  Flats,  '82,  720. 
Comparison  of  sarveys  in  front  of  Jersey  City,  '84, 779. 
Plans. 
By  Mai,  Giliespie.  1882,  for  the  formation  of  a  channel  300  feet  wide  and  21  feet  deep 
at  low  water  from  the  wharves  of  the  Central  Railroad  of  New  Jersey  to  deep 
water  in  Kill  von  Knll ,  by  rock  removal  and  dredging.    Estimated  cost,  |7, 134,- 
980,  '82,  721, 724 ;  '85,  793. 
By  Mi^.  Gillespie,  1884,  for  obtaining  a  deen- water  front  along  Jersey  City  and 
Hoboken  by  the  advance  of  the  pier-head  line  from  Castle  Point  to  Communl- 
paw,  '84,  777, 780.    Extension  of  line  further  up  stream  saggested,  '85,  793. 
By  Ma].  Gillespie,  1U85,  for  the  improvement  of  Kill  von  Knll  by  the  removal  of  the 
rocky  ledges  ontside  of  the  exterior  wharf  lines  to  a  depth  of  10  feet  at  low 
water.    Estimated  cost,  $1,090,000,  '85,  795. 
Surveys. 
From  Ellis  Island  to  Constable  Hook,  ordered  by  act  of  March  3, 1881.    Made  under 

direction  of  MaJ.  Gillespie, '82,  719. 
Of  North  River  in  front  of  New  Jersey,  ordered  by  act  of  Angust  2, 1882.    Made 

under  direction  of  Mii^.  Gillespie,  '84,  774. 
From  Weehawken  to  Bergen  Point,  ordered  by  act  of  July  5, 1884.    Made  under  the 

direction  of  MaJ.  Gillespie,  1684, '85,  790. 
Maps. 
North  River  from  Ellis  Island  to  Fort  Washington  Point,  '85,  792. 
Upper  New  York  Bay  from  Ellis  Island  to  Bergen  Point,  '85, 792. 


HUDSON,  WIS.— Examination  for  harbor  at. 

Engineers. 

Chief  of  Engineers. 

Report,  '87,  229. 
Engineer  in  Charge. 

Uui  C.  J.  AUen,  l>:id6.    Beport,  '87,  1723. 

ASSISTA  NT. 

F,  T.  Hampton.    Report,  '87,  1723. 
Physical  €haracterlsttcs. 

Description,  '87, 1723. 
Plans. 
Mai.  Allen,  in  1886,  reports  that  no  improvement  is  needed  for  the  harbor  at  Hudson, 
'87, 1724. 
Sarveys. 
Examination  ordered  by  act  of  August  5, 1886.    Made,  1886,  under  diieotion  of  MiJ 
Allen, '87, 1723. 


WKMJEJjf  MASS.--SC7BVXT  or  headland  at. 
Engineers. 

Chief  of  Engineers. 

Report,  '84,  78. 
Engineers  in  Charge. 

Col.  G.  Thorn.    Report,  '84,  562. 

MaJ.  C.  W.  Raymond.    Report,  '84, 563. 
Assistant. 

H.  F.  Bothiield.   Report, '84, 554. 
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HUIiL,  ]IIA88.-CkmtinaecL 

Plans. 

By  iiaj.  Baymond,  for  tbe  proteotion  of  the  headland  in  the  town  of  Hall,  at  the 
eotranoe  to  Boetoa  Harbor,  by  the  oonstraotion  of  a  sea-wall,  at  an  estimated 
cost  of  |ltii,000,  '84,  5&3, 557.    Not  recommended  at  present,  '84,  553. 
Surveys. 
Ordered  by  act  of  Angost  2,  IdSSL    Made  nnder  direction  of  Maj.  Raymond,  '84, 522. 


HUIiLS  GREEK*  TA«— Bxamutatiov  ov« 
Engineers. 

CUIBT  OF  ENGINBBBS. 

Beport,  '84,  163. 
Bnginkbr  in  Charqs. 
8.  T.  Abert,  U.  8.  Agent    Beport, '84, 1004. 
Physical  Cnaracterlstles. 

Creek  described,  '84,  1U04. 
Flans. 
In  ItiSa  8.  T.  Abert  considered  that  the  improyemeat  of  Halls  Greek  was  not  a  pub- 
lic necessity,  '84, 1004. 
Surveys. 
Examination  ordered  by  act  of  Angnst  2, 1882.    Made  under  direction  of  8.  T. 
Abert,  '84, 1004. 


HUMBOIiDT  HARBOR  BAT«  GAL.— Impbotkicent  of. 

(Continued  from  Vol.  I,  p.  246.) 

Appropriations. 

1661 $40,000, '81,  2481. 

1682 40,000,^82,2540. 

1884 62,500, '84,2200. 

1886 •75,QP0,'86, 1921. 

Total 817,500 

1888 125,000,  aot  of  Angnat,  11, 18861 

Gommerce. 

Autici()ated  benefit  of  improvement,  '83, 1986. 
Gontracts. 
18di.  W.  B.  English,  for  dredging,  at  34  cents  per  cubic  yard,  'dl,  248L 
1882.  J.  Hackett,  for  dredging,  at  25  cents  per  cnbic  yard,  '83,  19H4. 
1884.  W.  B.  English,  for  dredging,  at  48  cents  per  cubic  yard,  '84,  2200. 
Engineers. 
Chief  of  Engixkbrs. 

Reports, '80, 236;  '81,323;  '82,317;  '83,330;  '84,333;  '89,361;  '86,353;  '87,323. 
Board  of  Enginbers. 
Convened  at  8an  Francisco,  CaL,  October  13, 1882,  to  report  upon  improvement 

of  Hnmboldt  Bay,  '83. 1992. 
(Col.  Stewart,  Lieut.  Cols.  Mendell,  Craighill,  and  Comstock,and  Capt.  Powell.) 
Engixbers  in  Charge. 
Lieat.  Col.  0.  H.  MendeU,  1880-^85.    Beports,  '81,  2480,  2481;  '82,  2539;  '83, 

1983  1986  *  '84  2199 
Capt.  A.  H.  ]Payson,  1^5-^— w    Reports,  '85,  2351 ;  '86,  1919;  '87,  2447. 
A.fisi8T*Airr 
A.  Boscbke.    Beports,  '82,  2540;  '83, 1984;  ^  2200. 
Operations. 
18dl-'8;l  95^744  cubic  yards  material  dredged  from  Eureka  and  Areata  channels ; 

protection  from  erosion  of  north  spit  by  brush  Jetties,  '82,  2539,  2541. 
ISd-^'SS.  75,904  cubic  yards  material  dredged  from  Areata,  Hookton,  and  Eureka 

channels,  '83,  19d4. 
18'<3-^64.  26,Uti0  cubic  yards  material  dredged  from  Eureka  Channel,  '84,  2200. 
1884-^87.  No  operations,  '86,  1919;  '87,  2447. 

"""  •See  Proviso  of  Mt  of  18M,  *87, 8AI7. 
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HU1IIBOI.DT  HARBOR  BAF,  €AI«.— Continaed. 

Physical  Characteristics. 

De.scriptioD  of  bay,  '81,  24d2;  '83,  19B7. 
Projects. 

By  Lieut.  Col.  Mendell,  18B1,  for  8ecaring,by  dredging,  a  oLannel  13  feet  deep  and 
800  feet  wide  to  the  opper  end  of  Eureka  Wliarves,  with  channel  100  feet  wide 
and  10  feet  deep,  to  Areata  and  Hookton.  Etttimated  coet,  $135,2^.05,  '81, 
2480,  2488. 

In  1H82,  after  the  appropriation  of  $60,000,  Lieut.  Col.  Mendell  proposed  to  obtain 
an  increased  depth  of  channel  across  the  outer  bar  by  a  training-wall  about 
6,000  feet  long,  from  the  south  spit,  running  in  a  northerly  direction.  Esti- 
mated cost,  $mK),000,  'Sa,  1991.  Approved  by  the  Board  of  Engineers  of  188S, 
'83,1992;  '87,2447. 
Surveys. 

Ordered  by  aot  of  Jane  14,  1880.  Made,  1880,  under  direction  of  Lieat  CoL  Men* 
dell,  '81,  248L 


Hir]IIPTUI.BP8  RITBR,  WASH.— Ezahinatiok  or. 

Engineers. 

Chirf  or  Enoikesbs. 

Report,  '84,  342. 
Engikebr  in  Chargb. 

Capfr.  C.  F.  Powell.    Report,  '84,  2294. 
Physical  Characteristics* 

River  described,  '84,  2295. 
Plans. 

In  18ti3  Capt.  Powell  did  not  consider  the  river  worthy  of  improvement,  '84,  2295. 
Sarveys. 
Examination  ordered  by  aot  of  August  2,  1882.    Made  under  direction  of  Capt. 
Powell,  '84,  2294. 


HUlf  TER*8  €RB£K,  VA.— Ezamhiatzon  or. 

EDirimeers. 

Chiet  of  ^noikesbs. 

Report,  '87,  114. 
Engineer  in  Chargb. 
8.  T.  Abort,  U.  8.  Agent,  1886.    Report,  '87,  962. 
Surveys- 
Examination  ordered  by  act  of  August  5,  1886,  but  Mr.  Abort  reports,  after  exam- 
ination of  the  charts  and  personal  inquiry,  that  he  is  unable  to  discover  any 
such  creek,  '87,  962. 


HITlf  TING  CREEBL,  TA.— Exabcination  of. 

Enirineers. 

Chief  of  Engineers. 

Report,  '84,  151. 
Engineer  in  Charge. 

Capt.  T.  Turtle.    Report,  '84,  961. 
Assistant. 
J.  L.  Seager.    Report,  '84,  961. 
Plans. 

In  1882  Capt.  Turtle  did  not  consider  the  worlc  a  public  necessity,  '84,  961. 
Sunreys. 
Examination  ordered  by  act  of  August  2,  1882.    Made  under  the  direction  of  Capt. 
Turtle,  '84,  961. 
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niJNTIIfOTOlV  HARBOR,  M.  T.-SusvsT  ov. 

(CoDtinaed  from  YoL  I,  p.  246.) 

Apprapriattons* 

1875^^9 122,500 

Commerce. 

Jastffioation  of  improyement,  'B5,  708. 
Eiiirimeers. 

CHIBV  of   ENOINBBB& 

Beport,  '85,  96. 
Enginkbr  inXJhahok. 
Lieut.  Col.  W.  MoFarlaod.    Beport,  '85,  703,  704. 
Operations. 

History  of  preyioae  operfttionsy  '85,  703. 
Plans. 

By  Col.  HcFarland,  1885,  for  the  formation  of  a  dredged  ohannel  100  feet  wide  and 
8  feet  deep  at  low  water  on  the  bar,  the  wideaing  of  the  channel  near  the 
wharyee,  and  the  protection  of  the  channel  by  a  pile  revetment  1,400  feet  long. 
Estimated  cost,  |32,000,  '85,  7U5. 
Surveys. 

Ordered  by  act  of  Jaly  5,  1884.    Hade  under  direction  of  Col.  McFarland,  '85, 704. 


HURON  HARBOR,  OHIO— Impboyemsnt  or. 

(Continued  from  Vol.  I,  p.  847.) 

Approprlattotts. 

lS2&-*i9 198,273.71 

1880 3,000.00, '80,  2122. 

1881 3.000.00,  '81,  2303. 

1882 2,r»00.00, '82.  2394. 

1884. 7,500.00,  '84,  209.3. 

1886 3,000.00,  '86,1859. 

Total 117,273.71 

1888 6,000.00,  act  of  August  11, 1888. 

Contracts. 

1880.  J.  Stang,  for  pile  protection  construction,  *81,  2304. 
•  1882.  J.  Stang,  for  remoyal  and  reconstruction  of  old  superstructure,  '83,  1900. 
1884.  L.  P.  A:  J.  A.  Smith,  for  pier  repairs  and  dredging,  '85,  2221. 
1886.  Stang  &  Gillmore,  for  dred^ng,  at  *^  cents  per  cubic  yard,  '87,  2307.    L.  P. 
&  A. «!.  Smith,  for  repair  to  piers,  '87,  2309. 
Engineers. 
Chief  of  Engineers. 
Beporto,  '80, 225;  '81, 307;  '8%  302;  '83, 310 ;  '84, 313;  '85, 337;  '86,  332;  '87, 
^    29B, 

MaJ.  J.  M.  Wilson,  1878.'83.    Beports,  '80,  2117;  '81,  2302;  '82,  2393. 
lia].  L.  C.  Overman,  1883-^—.    Beports,  '83,  1898;  '84,  2092;  '85,  2219;  '86, 
1858; '87,2307. 
Operations. 

History  of  work,  »80,  2117. 

1879-'80.  Bepairs  to  piers,  '80,  2121. 

1880-'81.  219  linear  feet  pile  protection  completed;  repairs  to  piers,  '81, 2302, 2303. 

1881-'82.  300  linear  feet  east  pier  superstrnotaro  completed;  pier  repairs,  '82,  2393. 

1882-'83.  250  linear  feet  old  work  removed  and  rebuilt;  182 linear  feet  superstruct- 
ure remoyed  and  rebuilt;  repairs  to  piers  by  hired  labor,  '83,  1899. 

18d3-'64.  No  operations.  '84,  2092. 

1884-'85.  501  cubic  yarns  material  dredged,  185  linear  feet  of  west  pior  rebuilt,  and 
576  linear  feet  repaired ;  48  liuear  feet  pile  protection  built  and  72  linear  feet 
repaired ;  repairs  to  piers,  '85,  2220. 

1885-'d6.  No  operations,  '86,  1858. 

188&-'87.  4,147  cubic  yards  material  dredged  from  bar;  repair  of  niiM-^  in  progress, 
'87,2307. 

1448  BN 16 
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HITBOIK  HABBOB,  OfllO-Gootinnea. 

Projects. 

The  project  adopted  in  1826  and  modified  in  1871  propoted  the  extension  of  two 
parallel  piers  140  feet  apart,  the  object  being  to  afford  a  channel  of  entrance 
not  less  than  14  feet  deep,  '80,  21*^ ;  '85,  332. 

Between  1826  and  1880  $101,273.71  had  been  appropriated,  '80,  2121.    In  1879  MhJ. 
Wilson  proposed  rebuilding  superstructure  to  both  piers  and  reconRtrnctiou  of 
short  breakwater  at  shore  end  of  west  pier.    Estimated  cost,  (25,000,  *79,  IGtiQ; 
'80,  2121.    Increased  in  1885  by  t&,bO0,  '85,  2220;  '87,  230d 
Surveys. 

Of  harbor,  1879,  '80,  2120;  1882,  '82,  2393. 


HIJBOlf  (I«AK£),  HABBOB  OF  BSFVGS  OBT. 

(See  Sand  BxacHi  Laxx  Huron.) 


HYAJf NIS  HABBOB  BBEAKWATBB,  HASS.-lMPROVBinNT  of. 

(Continued  from  Vol.  I,  p.  250.) 
Appropriations. 

l«27-'7y 1118,431.82 

.      1881 5.000.00,'ai,P40. 

1886 10, 000. 00, '86.  5%. 

1888 10, 000. 00,  act  of  August  11, 1888. 

€onCracl8. 
1879.  J.  H.  White,  for  granite  riprap,  at  $1.43  per  ton,  '80,  366. 
1881.  C.  E.  Davis,  for  riprap  granite,  at  $1.69  per  ton,  '81,  539. 
1886.  Frank  Pidgeon  Dredging  Company,  for  dredging,  at  li^ff  cents  per  cubic 
yard,  '87,  533. 
Engioeers. 
Chief  of  Ettginekrs. 

Reports,  '80,  72;  '81,  77;  '82,  77;  '83.  72;  '84.  79;  '85,  68;  '86,  68;  '87,  31. 
Engineers  in  Charge. 
Lieut.  Col.  G.  K.  Warren,  1873-'83.    Reports,  '80,  365 ;  '81,  539 ;  '82,  548. 
Lieut.  Col.  G.  H.  Elliot,  1883-W.    Reports,  '83,  467;  '84,  591;  '85,  560,  619; 

•86,  585. 
Maj.  W.  R.  Livermore,  1887-'—.    Report,  '87,  632. 
OperatioDS. 
History  of  work,  '80,  366. 

1879-'80.  1,211  tons  of  stone  deposited  at  outside  base  of  breakwater,  '80,  366. 
188a-'8l.  No  operations,  '81,  5:^9. 
1881-82.  2,550  tons  stone  placed  in  interior  and  exterior  of  breakwater  slopes,  '82, 

548. 
1882-'S6.  No  operations.  '83.  467  ;  '84,  591 ;  '85,  560 ;  '86,  586. 
1886-'87.  Dredging  in  harbor  resuujed  ;  2,441  cubic  yards  removed,  '87,  532.    • 
Projects. 
The  original  project  was  for  a  breakwater  of  riprap  stone  1,170  feet  in  length,  cov- 
ering an  anchorage  area  of  about  175  acres  and  having  an  entrance  depth  of  15 
feet.    This  was  commenced  in  1827  and  completed  in  1838,  at  a  cost  of  |70,931, 
•80,  366;  '86,586,619. 
By  Maj.  Warren,  1873,  for  increasing  width  of  base  of  breakwater  and  otherwise 

strengthening  it.    Estimated  cost,  $25,000,  '73,  86,948,949. 
By  Lieut.  Col.  Elliot,  1885,  for  increasing  depth  of  anchorage  area  to  15J  feet  at  ' 

mean  low  water.    Estimated  cost,  $45,743.20,  '85,  621 ;  '86,  586 ;  '87.  532. 
Snrvcy^s.  { 

Of  harbor,  1884,  '85,  560, 619. 

Maps.  i 

'84,592; '85,660. 

I 


ICE-BREAKERS,  OHIO  BITER,  AT   PARKERSBVBOH- Ex- 
amination FOR. 

(See  Ohio  Rivbr  at  Parksrsburos.) 
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ICE-BB£AJK«|t,  Q^n^  lUy£I|,  4T  ]|0€|iIIST|&B  Alf  O  FRBE- 
OOM9  FA.    (See  Ohio  Siveb  at  Kochkstek  and  Freedom,  Pa.) 


I€S-HAflVOK   AT    Bf:|4liAIBEi  PHIO.    (See   Beixaire,  QhiQi  icb- 

HARBOR  AT.) 


ICE-pQAIIPOa  AT  VGLf.  RIVEB,  IfllCH.    (See  Bell  Biybr,  Mich., 

ICE-HARBOR  AT.) 


IGE-HABBOR  AT  CHIISTEB*  PA*     ( See  Chester,  Pa.,  ice-harbob 

AT.) 


ICB-HARBOB  AT  ClMCINHrATl,  OHIO.    (See  Cii^cinnati,  Ohio,  icb- 

HARBOR  AT.) 

(Continued  from  Vol.  I,  p.  141.) 


ICE-HABBOB  AT  COCK  PIT,   TA.    ( See  Cockpit  Point,  Va.,  ice 

HARBOR  AT.) 


ICE-HABBOB   HEAD  OF  BELAITABE  BAT— Survey  for. 
(See  Delaware  Bay,  ice-harbor  at  head  of,  survey  for  ^ 

(Continued  from  Vol.  I,  p.  459.) 


ICE-HABBOB  AT  pUBUIfclJEy  IOWA.    (See  Dubuque  Harbor,  Iowa, 

ice-harbor  at.) 


ICE-HABBOB  AT  MOUTH  OF  LITTLE  KAlf  AWHA  BIVEB, 

1¥.  VA.    (See  Little  Kanawha  Biver,  W.  Va.,  ice-harbor  at.) 


ICE-HABBOB  AT  nABCiJS   HOOK,  PA.    (See  Marcus  Hook  Ice- 

Harbor.) 


ICE-HABBOB  AT  miDDLEPOBT,  OHIO.    CSeo  Middlepout,  Ohio, 

ICE  harbor  at.) 
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ICS-HABBOR  AT  JVUSKINGUM  RIVEB.    ( See  Muskzngiim  Rivxr, 

CON8TBUCTION  OV  ICE-HABBOR  AT.) 


ICfi-HABBOB  AT  IfBW  CASTLE,  DEL.     (Seo  Nsw  Cabtlb,  Dbl., 

ICB-HABBOR  AT.) 


ICE-HABBOB  FOB  OBIO  BITEB  AT  MUSKINGUM  BITEB« 

(See  MuBKiNOUM  Rivbb,  Ohio.) 


ICE-HABBOB  AT  FOIIf  T  FLEASAlf  T,  W.  TA.    (See  Ponrr  Plbas- 

AMTy  W.  Va.,  ICB-HARBOR  AT.) 


ICE-HABBOB   AT   BEEDT    ISLAND,   DE LA WABE*  BITEB. 

(See  DsijkWARB  Bay,  igb-harbor  at  head  of.) 


ICE-HABBOB  AT  SAIlf  T  LOUIS,  MO.    (See  Saint  Louib,  Mo.,  ice- 
harbor  AT.) 


ILLINOIS  AND  DES  PLAINES  BITEBS,  ILL.-Survby  of. 

Engineers* 

Chief  of  Enoixeers. 

Report,  '84,  291. 
Enoimebr  in  Charge. 

Hig.  W.  H.  U.  Benyaurd.    Seport,  '84,  1957, 1958. 

a.  Y.  wisner.    Report,  '84,  1960. 
Physical  Characteristics. 

Roate  described,  '84,  1958,  1960. 
Plans. 

By  Maj.  Benyaard,  1884,  for  a  slack- water  navigation  accomplished  by  locks  and 
dams  at  an  estimated  cost  of  from  $1,975,446  to  $3,433,562,  '84,  1959,  1964. 
Surveys. 

Ordered  between  La  Salle  and  Joliet  by  act  of  August  2,  1882.    Made  under  the 
direction  of  Maj.  Benyaard,  '84, 1958. 


IliUNOIS    AlVD    nriGHIGABT    CANAIi— Acquisition    and    enlarge- 
ment OF. 
Cemmerce. 

Relation  of  the  canal  to  commerce,  ^7,  2130-2137,  2145. 
Statement  of  canal  traffic,  '87,  2148. 
Rates  of  toll,  '87,  2156. 
JBngrineers. 
Chief  of  Engineers. 

Import,  '83,  289;  '84,  291;  '85,  314;  '86,  309;  '87,  275,  2127. 
BoABD  OF  Engineers. 
Of  1886  to  examine  and  report  upon  the  Illinois  and  Michigan  Canal  and  its  ac- 
quisition.   Report,  '87,  2128-21^.    (Lieut.  Cols.  Comstook  and  Poe  and  Maj. 
Post.) 
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ILUlfOIS  A1VI>  MICHIGAN  CAHAJLr-ContiDoed. 

Engineers  in  Chabob. 
Maj.  W.  H.  H.  Benyanrd.    Reports,  '83,  1761 ;  '84,  1950.;  '85,  2056. 
Maj.  T.  H.  H&ndbnry.    Report,  '86, 1716. 

Acts  relative  to  Illinois  and  Micbigan  Canal,  '87,  2161. 
Flans. 

By  Msij.  Benyanrd,  1882,  for  the  enlargement  of  the  existing  Dlinois  and  Michigan 
Canal  between  Chicago  and  La  Sille  to  a  width  of  80  feet  at  water-line  and 
depth  of  7  feet :  locks  170  feet  long  and  30  feet  wide.  Estimated  cost,  |2,\^98,919, 
'83, 1762, 1774, 1779,  1788;  '86,  1713. 

History  and  description  of  canal  '87,  2128,  2141. 

Original  cost  of  canal,  $9,513,021,  '87. 2147,  2167. 

Coi!blusions  of  JBoaid  of  Engineers  or  1886  in  relation  to  acquisition  and  enlarge- 
ment of  canal,  '87,  2160. 

Ordered  by  act  of  Angnst  2,  1882,  '83,  290.  Made  onder  direction  of  Maj.  Ben- 
yanrd, 1863,  '83, 1754. 


IliLINOIS  RITER^lMPROYBMIENT  OF. 

(Continued  from  Vol.  I,  p.  251.) 

A  pvropriations. 

lb52-'79 $639,150 

1880 110,000,  '80,1994. 

1881 250,000,  »81,  2181. 

1882 175,000, '82,2246. 

18-4 i 100,000, '84,  1948. 

1886 112,500, '86,  1706. 

Total 1,386,650 

1888 200,000,  act  of  August  11, 1888. 

Comoierce* 

Importance  of  the  improvement,  '87,  2122. 
Contraete. 

1884.  Sanger  <&  Moody,  stoue,  '84,  1950. 

1886.  Sanger  &.  Moody,  for  lock  stone,  '87,  2124. 

1887.  Williams,  White  A  Co.,  for  lock-gate  iron,  '87,  2124. 
Eniriaeers. 

Chief  of  Engineers. 
Reports^  '80,  211,  212;  '81,  286;  '82,  281;  '83,  289;  '84,  290;  '85,  313;  '86, 308; 
'87,  274. 
Engineers  in  Charge. 
Mai.  G.  J.  Lydecker,  1877-^82.    Reports,  '80,  1990,  1995 ;  '81,  2174. 
Maj.  W.  H.  H.  Benyaard,  1882-^86.    Reports,  '82,  2245 ;  '83, 1751 ;  '84,  1948 ;  '85, 

2052;  '86,  1705. 
Maj.  T.  H.  Handbury,  1886-^—.    Report,  '87,  2119. 
Operatioas* 
1879-'80.  110,237  cubic  yards  material  dredged  at  Pearl  Shoals,  Fisher's  Island,  At- 
well's  and  Silver  Creek  bars;  5,858  linear  feet  brush  and  stone  dams  built  at 
above  localities;  84  snags  removed,  '80,  1991,  1992. 
1880-'81.  89,501  cubic  yards  material  dredged  at  Atwell's  and  Hurricane  Island 

bars ;  work  on  Kampsville  Lock  commenced,  '81,  2174. 
1881-.'82.  No  operations,  '82,  2245. 

1882-'83.  Coffer-dam  and  lock  foundation  constructed  and  lock-pit  excavation  com- 
menced at  La  Grange;  lock-pit  and  coffer-dam  construction  at  Kampsville  con- 
tinued, '83,  1751,  1752. 
1883-'84.  Foundation  of  La  Grange  Lock  completed  and  lock-walls  commenced; 

foundation  of  Kampsville  Lock  completed,  '84,  1948,  1949. 
1884-^85.  Work  upon  lock- walls  at  La  Grange  continued;  east  dam  abutment  com- 
pleted, '85,  2052. 
1885-^86.  Lock-wa)ls  at  La  Grange  completed,  '86, 1705. 
1886-'87.  Progress  upon  work  at  La  Grange  and  Kampsville  looks,  '87,  2120. 
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ILLINOIS  BITER-Continned. 

Projecu.  ^    . 

Previons  to  1880  efforts  od  the  part  of  the  Qenenil  Govemment  for  the  iiiiproveDi6iit 
of  the  riyer  coDsisted  in  the  ooDStraction  of  wing-dams  and  dikes,  dredgpng 
through  the  worst  hare,  aod  the  constmction  of  the  foundation  of  the  Copperas 
Creek  Lock,  the  State  of  Illinois  nndertaking  the  building  of  looks  and  dams 
and  the  United  States  the  improvement  of  the  river-bed,  '71,  247;  '73,  437: 
'74,  i,  »J0;  '75,  i,  4G7;  '86,  380. 

The  amonnt  thus  expended  from  1868  to  June  30, 1880,  was|660,4liO,  *80, 1994, 1999; 
'86,  308. 

The  act  of  Jane  14, 1880,  required  that  $100,000  of  the  |1 10,000  appropriated  should 
be  applied  to  the  construction  of  looks  and  dams,  *80,  '^76;  '81,  3174. 

The  project  of  1880  proposed  the  extension  of  slack-water  navigation  100  miles  bv 
the  constmction  of  locks  and  dams  at  La  Orange  and  Kampsville  and  the  dredg- 
ing of  the  river  channel  where  needed  between  Copperas  Creek  Dam  and  mouth 
of  river  to  obtain  a  low-wat'Cr  depth  of  7  feet,  '81,  2176.  2177.  Estimated  cost 
of  the  two  locks  and  dams,  $680,000 ;  for  dredging,  bnieh  dams,  and  shore  protec- 
tion $270,850,  '81,  2177,  2181;  '82,  2246. 

In  1883  the  estimate  lor  locks  and  dams  was  increased  to  $850,000,  '83,  1753. 

From  1880  to  1886,  inclnsive,  $747,500  was  appropriated.    In  1887  it  was  estimated 
that  $587,500  would  be  required  to  complete  the  project,  '87,  2124. 
Sarveys. 

Ordered  by  act  of  March  3,  1879.  Made,  1880,  under  direction  of  Maj.  Lydecker, 
'80,  1995. 

Maps. 
'85,  2a-vl ;  '87,  2124. 


IIVDIANA  CHUTE.    (See  Ohio  Riyieb,  at  Falls  op.) 


INBIANOLA  HARBOR,  TEX.    (See  Matagorda  Bay. 


INDIAN  RITER,  DEIj^—Improvkment  of. 

A  ppropriations. 

iSS2 $10,000, '83,  65L 

Commerce. 

StatiBtica,  '83,651. 
CoDtracts. 

1883.  F.  C.  Somers,  for  dredging,  at  34^  cents  per  cuhic  yard,  '83,  651. 
Engrinecrs. 

Chief  of  Engixeers. 
Reports,  '81,  129;  '82,  127;  '83,  127;  '84,  135,  151;  '85,  131;  '86,  129,  '87,91. 

Engineers  in  Charge. 
Capt.  W.  Lndlow,  1881.    Reports,  '82,  82H ;  '83,  135. 
Maj.  W.  H.  Heuer,  1884-'ri5.    Report ,  '84,  840. 

W.  F.  Smith,  U.  S.  Agent.  1885-'—.    Reports,  '8S,  881 ;  '86,  864 ;  'S?,  835. 
Assistants. 

E.  Ludlow.    Report,  '82,  830. 
J.  N.  Odiorne.    Reports,  '83,  651 ;  '84,  841. 
Operations. 

1882-'83.  2,476  cubic  yards  material  dredged  from  chiinnel,  '83,  650. 
1883-'84.  2:3,326  cubic  yards  material  dredged,  '84,  841. 
1884-'87.  No  operations,  '85,  882;  '86,  864;  '87,  835. 
l*bysical  Characteristics. 

Tides  in  Indian  River  and  Rehoboth  Bays,  '83,  832. 
Rain-fall,  '82,  833. 
Projects. 
By  Capt.  Lndlow,  1882,  for  improvement  of  river  between  its  montb  and  Millsbor- 
ough,  by  excavation  of  cbannel  tbrough  "  Bulkhead  "  Shoal,  3,000  feet  long,  80 
feet  wide,  and  4  feet  deep;  thence  to  the  inlet,  2,000  feet  in  length,  150  leet 
•wido,  and  5  feet  in  depth,  the  channel  to  be  protected  by  a  dike  on  its  norUi 
side.    Estimated  cost,  $50,000,  '82, 833.    Increased  in  1883  to  |60,00O,  '83,  a'SO ; 
'87,  835. 
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INDIAN  RITEB,  DEL.- Continued. 

Surveys. 

Ordered  by  act  of  March  3, 1881.  Made,  1882,  under  direction  of  Col.  Macomb,  '82, 
829. 

Examination  of  Isle  of  Wight  and  Upper  Synepuxent  bays,  Md.,  and  Indian  Biver, 
Del.,  and  intervening  land,  with  a  view  to  connecting  their  waters,  ordered 
by  act  of  Au^nst  2,  1B82.  Made.  1882,  under  direction  of  Lieut.  Col.  Craighill, 
and  adjudged  by  him  as  unwortny  of  improvement^  '84,  957. 


INDIAN   RITER9  FIj A.— Including  bxamination  and  surveys  of.  con- 

NKCTING  WATBRWATB. 

(Continued  from  Vol.  I,  p.  255.) 

Appropriations. 

l«44-»52 t6,500 

Commerce- 
Commercial  statistics,  *82,  1242;  '85,  1291. 

Engineers. 

Chibf  of  Enqinicbrs. 

Ifeports,  '82,  176;  '84.  194;  '85,  199;  '87,  162. 
Enginkrrs  in  Charge. 

Col.  Q.  A.  Gillmore.    Reports,  '82,  1229;  '84,  1144. 

Capt.  J.  C.  Post.    Report,  '84,  1143. 

Capt.  W.  Rossell.    Report,  '85,  1287,  1288. 

Capt.  W.  M.  Black.    Report,  '87,  1261. 
Assistants. 

J.  F.  Le  Baron.    Report,  '82,  1233. 

A.  W.  Barber.    Report,  '85,  1293. 
Operations. 
History  of  previous  operations  towards  the  construction  of  a  canal  connecting  In- 
dian River  with  Mosquito  Lagoon,  '82,  1229,  1233;  '84,  1148. 

Plans. 

By  Col.  Gillmore,  1881,  for  an  enlargement  of  the  section  of  the  existing  canal  A'om 

Mosquito  Lagoon  to  Indian  River  to  a  width  of  60  feet  and  a  deptn  of  4^  feet. 

Estimated  cost,  |66,000,  '82,  1231,  1232,  1238.  1241 ;  '84,  1143. 
Modified  in  1884  and  estimate  increased  to|68,800,  '84,  1146;  *85.  1292. 
By  Capt.  Rossell,  1884,  for  the  improvement  of  the  entrance  to  Mosquito  Tnlet,  by 

the  construction  of  two  jetties  at  an  estimated  cost  of  from  $500,000  to  |750,000, 

'85,  1290. 
In  18H7  Capt.  Black  did  not  consider  the  improvement  of  the  channel  from  Haulover 

on  Indian  River  to  Gilbert's  Bar  worthy  of  improvement,  '87,  1261. 
Physical  CiiaraeCeristics. 

Description  of  locality,  '82, 1234;  '84,  1146;  '85,  1288. 
Surveys. 
Between  Indian  River  and  Mosquito  Lagoon  ordered  by  act  of  July  14,  1880. 

Made  under  direction  of  Col.  Gillmore,  '82,  1229. 
Survey  of  same  locality  ordered  by  act  of  August  2,  1882.    Made  under  direction  of 

Col.  Gillmore,  '84,  1143,  1144. 
For  line  of  inland  communication  from  St.  John's  River  to  Jupiter  Inlet  via  Mos- 
quito Lagoon,  ordered  by  act  of  July  5,  1884.    Made  under  the  direction  of 

Capt.  Rossell,  '85,  1291. 
Of  Mosquito  Inlet  ordered  by  act  of  July  5,  1884.    Made  under  the  direction  of 

Capt.  Rossell,  '85,  1288. 
Examination  of  channel  from  Haulover  on  Indian  River  to  Gilbert's  Bar  ordered 

by  act  of  August  5,  1886.     Made  under  direction  of  Capt.  Black,  '87,  1261. 


Ilf  SIDE  P  JL98AOB  BETWEEN  FEB  NT  AN  DIN  A  AND  ST.  JOHN'S 
RITEB9  FEiA.    (See  St.  John's  River  and  Fernandina,  Fla.) 


INSIDE    PASSAGE    BETWEEN    NEW   BERNE    AND    BEAU- 
FOBT9  Nm  €•    (See  New  Berne  and  Beaufort.) 
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IOWA  RITBR,  low  A—Examination  of« 

Enirineera. 

Chikv  of  Enoinbkrs. 

Report,  '84,  244. 
Enoinekb  in  Chargk. 
Maj.  A.  Mackenzie.    Report,  '84,  1591. 
Plans. 
In  lti82  MaJ.  Mackenzie  considered  that  the  improvement  of  the  river  wonld  be  easy 
at  a  large  cost,  but  that  the  work  waa  not  a  public  necesaity,  '84,  1592. 
Sarvejrs. 
Examination  ordered  by  act  of  Aoguat  S,  1882.    Made  under  direction  of  Mi^.  Mac- 
kenzie, '84,  1691. 


IP81¥ICH  RITGR«  1IEA88.— Surtet  and  examination  of. 

(Continued  from  Vol.  I,  p.  256.) 
Appropriations. 

1886 $2, 500, '87,  497. 

1888 2,500,  act  of  August  11, 1888. 

Contracts. 

1886.  T.  Symonds,  for  dredging,  at  3U  cents  per  cubic  yard,  '87,  497. 
Engrineers. 
Chief  of  Engineers. 

Reports,  '84,  79 ;  '87,  24. 
Engineers  in  Charge. 
Col.  G.  Thorn.    Report,  '84,  567,  560. 
M^J.  C.  W.  Raymond.    Report,  '84,  558. 
Lieut.  Col.  Q.  L.  Gillespie.    Report,  '87,  495. 
Assistant. 
8.  Haagensen.    Report,  '84,  562. 
Operations. 

1886-'87.  4,665  cubic  yards  dredged  from  channel  through  the  shoaln,  '87,  496. 
Piijrsical  Cliaracteristics. 

Description  of  the  river,  '84,  560,  563. 
Projects. 
By  Col.  lliom,  1875,  for  the  formation  of  a  channel  60  feet  wide  and  4  feet  deep  at 
mean  low  water,  from  Barras  Tnms  to  the.  town  wharves.    Estimated  cost, 
$25,000,  '76, 1,  199-202:  '84,  559,  561,  564;  '87,  495. 
Snnreys. 
Ordered  by  act  of  August  2, 1882.    Made  under  the  direction  of  Col.  Thorn,  '84^  557. 
Maps. 
'87,  496. 


ISLE   OF   WIGHT   BAT,   UPPER  STNEPUXEIVT  BAF,   AND 
INDIA IV  BIVEB— Examination  of,  with  a  view  to  connect  their 

WATERS. 

Enirin^ers. 

Chief  of  Engineers. 

Report,  '84,  151. 
Engineer  in  Charge. 
Capt.  T.  Turtle.    Report,  '84,  957. 
Plans. 
In  1882  Capt.  Turtle  did  not  consider  the  proposed  line  of  water  communication 
worthy  of  improvement  nor  the  work  a  public  necessity,  '84,  957. 
Snrire;|rs. 
Examination  ordered  by  act  of  August  2,  1882.    Made  under  direction  of  Capt. 
Turtle,  '84,  957. 


I8E.IA9  CBEEK  (San  Francisco  Bay),  GAL.— Examination  of. 

Engineers. 

Chief  of  Engineers. 

Report,  '85,  2:M0. 
EKginebr  in  Charge. 

Lieut.  Col.  G.  H.  Mendell.    Report,  '85,  2340. 
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ISIilAS  CBEEK  (San  Francisco  Bay).  €AL.— Continued. 

Plans* 

In  1884,  in  view  of  the  bridge  obstracting  the  navigation  of  the  creek,  Col.  Mendell 
did  not  consider  the  stream  worthy  of  improvement,  '85,  2341. 
Surveys.  .^  ,  ,,     ,  „ 

£zami nation  ordered  by  act  of  July  5, 1884.    Made  under  direoUon  of  Col.  Mendelly 
'85,  2340. 


JOY  I^AIVDING,  ILL.— Examination  of. 
(See  'Mississippi  Rivkr  at  Rush  Bend  and  Joy  Landing.) 


JAMAICA  BAY  AND  BOCKA WAV  INLET— Examination  for  chan- 
nel BETWEEN. 

Commerce. 

Value  of  oyster  trade,  '87,  755. 
Engrtneers. 

Chief  of  Engineers. 

Report,  '87,  67. 
Engineer  in  Charge. 

Lieut.  Col.  W.  McFarland,  1886.    Report,  '87,  754. 
Assistant. 
M.  Kingsley.    Report,  '87,  756. 
Physical  Characteristics. 

Description,  '87,  754. 
^lans. 
Lieut. Col.  McFarland,  1^,  considers  cost  of  improvement  far  beyond  the  require- 
ments of  existing  commerce,  '87,  758. 
Surveys. 
Examination  ordered  by  act  of  August  5,  1886.    Made^  1886,  under  direction  of 
Lieut.  Col.  McFarland,  '87,  754. 


JARIES  BITER9  DAK.— Examination  of. 

Commerce. 

Statistics,  '87,  1604. 
Enirineers. 

Chief  of  Engineers. 

Report,  '87,  217. 
Engineer  in  Charge. 
Capt.  C.  B.  Sears.    Report,  '87, 1603. 
Physical  Characteristics. 

Description  of  river,  '87,  1603. 
Plans. 
In  1886  Capt.  Sears  reports  that  the  river  can  not  be  made  navigable  by  the  ordi- 
nary means  of  improving  the  natural  channel  for  the  reasons  that  there  is  not 
a  sufficiency  of  water  and  that  the  channel  is  too  tortuous,  '87,  1606. 
Surveys. 
Examination  ordered  bv  act  of  August  5,  1886.    Made,  1886,  under  direction  of 
Capt.  Sears,  '87, 1603. 


Appropriations. 

l«36-'75 


JAIVES  BIYEB,  YA.— Improvement  of. 
(Continued  from  Vol.  I,  p.  256.) 


$530,500 

1880 75,000,  '80,648. 

1881 60,000,  '81,  892. 

1882 75, 000,  '82,  860. 

1884 75,000, '84,  905. 

1886 112,500, '86,  890. 

Total 928,000 

1B88 225, 000,  act  of  August  11,  1888. 
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1A1IIE8  RIVER,  TA^-Oontinned. 

Approvrifitions—Contiiioed. 
l&o2.  t4o,00U  for  iniprovetnent  of  James  and  Appomattox  ri^en  below  Richmond 

and  Peterebnrgh,  act  of  Aogast  30,  1853. 
List  of  appropriations  prsTioas  to  18tj0,  '86,  888. 
Contracts. 
IkCU.  J.  Caler,  for  dredging,  at  16  and  14^^  cents  per  cubic  yard,  '80,  649. 
1880.  G.  H  Ferris,  for  dredging,  at  23  cents  per  cubic  yard,  '81,  892.    J.  Caler,  for 

dredging,  at  15  and  17  cents  per  cubic  yard,  '81,  <:S2. 
1884.  D.  Constantine,  for  dredging,  at  11  cents  t>er  cubic  yard,  ^5,  945. 

1886.  J.  Caler  &  Son,  for  dredging,  at  12^  cents  per  cubic  yard,  '87,  868. 

1887.  J.  F.  Gay  nor,  for  construction  of  jetties  and  dikes,  '87,  ^70.  G.  E.  Ward,  for 
dredging,  '87,  870.    J.  L.  Wilson,  for  rock  removal,  '87,  870. 

Engineers. 
Chief  of  Kngineier8. 
Reports,  '80,  105;  '81, 141,  150;  '82, 137,  144;  ^83,  141;  '84.  146;  '85,  142;  '86, 
137;  '87,  100. 
Engineers  in  Chargr. 
Lieut.  Col.  W.  P.  Craighill,  187a-'84.     Reports,  '80,  647;  '81,  891;  '82,  860; 

Lieut'.  Coll  P.  C.  Hains,  1884-'—.    Reports,  '85,  944 ;  '86,  887 ;  '87,  867. 

Assistants 
H.  D.  Whitcomb.    Reports,  '80,  648,  649:  '81,  892;  '82,  887. 
Cant.  T.  Turtle.     Reporte,  '82,  HCl,  872 ;  *83,  684. 
C.  P.  E.  Burgwyn.    Reports,  '82,  878;  '84,  905 ;  '85,  948;  '87,  870. 
Operations. 

History  of  work  previous  to  1880,  '80,  651. 

1879-'b0.  175,593  cubic  yards  of  material  removed  and  4,621  linear  feet  wing-dams 
built  by  United  States ;  48,999  cubic  yards  material  removed  and  396  linear 
feet  wing-dam  built  by  city  of  Hicbmond,  '80,  647. 

1880-'tjl.  Rock  removal  and  1*90,424  cubic  yards  dredged  by  United  States^  and 
57,847  cubic  yards  by  city  of  Ricbmond;  4,463  linear  feet  wing-dams  built  by 
Unrted  States,  '81,  894. 

1881-'rf2.  126,^$26  cubic  yards  material  removed,  2,005  linear  feet  wing-dams  and 
350  linear  feet  fascine  work  constructed,  '82,  863. 

1882-'8:).  44,340  cubic  yards  sand  and  227  cubic  yards  rock  removed  by  city  of 
Richmond,  '83,  685. 

1883-'84.  Rock  removal  continued,  '84,  905. 

1884-'ri5.  307  liuear  feet  of  jetty  and  2,609  linear  feet  brush  dike  built,  1,100  cubic 
yards  solid  rock  blasted  and  dredged,  '85,  949, 950.  46,750  cubic  yards  material 
dredged,  '85,  951.  153,191  cubic  yards  material  dredged,  '05,  945 ;  16,400  cubic 
yards  material  removed  by  city  of  Richmond  and  railroad  companies,  '85,  954. 

1885-'86.  122,320  cubic  yards  sand  and  1,240  cubic  yards  rock  and  gravel  dredged 
from  channel,  '86,  889. 

1886-'87.  20,67U  cubic  yards  sand  and  gravel  and  97  bowlders  removed  from  Kings- 
land  Reach ;  862  cubic  yards  dredged  at  Randolph  Flats  and  981  linear  feet  of 
jetty  built ;  635  cubic  yar<l8  rock  refuoved  at  Goode's  Rocks,  '87,  870,  872. 
Physical  Characteristics. 

Tides  at  Richmond,  '80,  650;  '81,  896;  '82,  866,  879. 

Cross-sectional  areas  of  river  bottom  near  Richmond,  '82,  866.  List  of  freshets 
and  height  of  rise  of  each  since  1847,  '82,  868.  Float  observations,  1882,  '82, 
868. 

Report  of  survey  showing  condition  of  river  and  proposed  improvements  in  1837, 
'82,  868.    Cross-sections,  '85,  955. 

Comparative  cross-sections  of  river,  '87,  873. 
Private  and  Corporate  Woric* 

Assistance  given  by  city  of  Richmond  by  money  appropriated,  work  done,  placing 
machinery  at  disposal  ofGovernment, '80,  647;  '81,891,894;  '83.685;  '85,954. 

Total  expenditures  by  city  of  Richmond,  $444,696.45,  '86,  138;  '87,  867. 
Projects* 

The  original  project  of  1870,  together  with  its  modifications  to  1882,  proposed  to 
secure  between  Richmond  and  the  sea  a  channel  180  feet  wide  and  18  feet  deep 
at  full  tide,  or  about  15  feet  deep  at  mean  low  water.  It  was  to  be  secured  by 
the  removal  of  rock  and  bowlders,  dredging  on  bars,  and  deposition  of  material 
behind  rectifying  dikes;  excavation  through  Dutch  Gap  Cut-ofi*  and  cut-uffs 
near  Jones  Neck  and  Bermuda  Hundred,  '71,  604;  '72,  6J1 ;  '76,  i,  298;  '79, 
516,  520 ;  '86,  13'i.  The  aggregate  of  the  appropriations  from  1870  to  1882,  in- 
olnslve,  was  $740,000. 
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lAlVES  RITBR,  Y A.— Continued. 

t^rojects— Continued. 

In  188*2  Col.  Craighill  proposed  to  increase  the  previous  widths  and  depths  of  chan- 
nels so  as  to  secure  25  feet  at  full  tide,  or  22  feet  at  half  tide,  betweeu  Rich- 
mond and  the  sea.  The  width  of  channels  to  be  as  follows :  Vrooi  mouth  to 
City  Point  400  feet,  from  thence  to  Drewey^s  Bluff  300  feet,  and  from  thence  to 
city  of  Richmond  260  feet.  Estimated  cost,  |4,&00,000,  '82,  871,  876;  '85,  947; 
'86,  138;  '87,867. 
Sarvejrs, 

Ordered  by  act  of  March  3, 1881.    Made,  1881,  under  direction  of  Lieut.  Col.  Craig- 
hill, '82,  870,  878. 

Comparison  made  in  1884  and  1887,  '84,  906;  '87,  873. 


JEFFSRSONYILLi:,  IND.    (See  Ohio  River.) 


JSKTli  CREEK,  GA.--£xahinatiok  of. 

[|5,000  appropriated  by  act  of  Augnst  11,  1888.] 
Enffiiieers. 

Cbief  o^  Enoinkera. 

Reports,  '81,  11C2;  '87, 154. 
Engineer  in  Charge. 
Lieut.  Col.  Q.  A.  Gillmore,  1880.    Report,  '81,  1162. 
Phjrftlcal  Characterlstlics. 

DcHcription,  '81,  1162. 
Plans. 
By  Lieut.  Col.  Gillraore,  1880,  for  improvement  of  the  creek  from  its  month  to  the 
deep  waters  of  Brunswick  River  by  training- wiill  and  closure-dam  construction, 
and  dredging.    Estimated  cost,  $25,323,  '81,  1164. 
Surveys. 
Examination  ordered  by  act  of  June  14, 1880.    Made,  1880,  under  direction  of  Lieut. 

Col.  Gillmore,  '81,  1162. 
Examination  ordered  by  act  of  Angnst  5,  1886,  '87,  154. 


JONISSPORT,  IflK:.— Improvement  of  Moobabeg  Bar  at. 
(See  MoosABEC  River  at  Jonesport,  Me.) 


JUPITEB  INLET,  FLA.    (See  Indian  and  St.  John's  Rivers,  Fla.) 


KANAWHA  BIVEB,  OBEAT,  W.  TA.— Improvement  of. 

(Continued  from  Vol.  I,  p.  262.) 

A  ppropriations* 

l«7»-'79 $902,000 

1880 200,000, '80,683. 

1881 200,000, '81,  9U. 

1K82 200,000, '82,  920. 

1884 200,000, '84,928. 

1886 187,500, '86,  1590. 

Total 1,979.500 

1888 350,000,  act  of  August  11,  188a 
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KANAWHA  RIVERt  GREAT,  W.  YA.-GoDtinaed. 

Contracts. 

18ri0.  W.  D.  Lewis,  for  timber,  '80,  683.  H.  L.  Fearing,  proof  cliaic,  at  7.94  cents 
per  pound,  '80,  684.  Harris  &  Black,  for  materials  and  labor  for  Lock  No.  6, 
81  916 

1881.  J.'  E.  Thayer,  for  tujr-boat  hull,  '81,  916.  J.  Gilliland,  for  construction  of 
houses  and  Locks  3  and  5,  '82.  924.  J.  Morgan,  for  construction  of  honse  at 
Lock  4,  '82,  924. 

1882.  J.  E.  Tba.ver,  for  side-dnmping  scow,  '82,  925. 

1683.  F.  Hefright,  for  part  construction  of  Lock  No.  2,  '83,  708.  D.  Egan,  for  lock- 
house  construction,  '83,  709.    D.  Egan,  for  lock-house  construction,  '84, 930. 

1884.  Harold,  McDonald  &  Co.,  for  foundation,  pier,  and  abutment  construction, 
'85,  1848.    O.  A.  &  W.  T.  Thayer,  for  iron,  '85,  1848. 

1885.  C.  H.  Strong  &  Sou,  for  lock  construction,  '85,  1849.  Snead  &  Co.  Iron 
Works,  for  iron,  '85,  1850.  Martz,  Kolp,  McWilliams  &,  Co.,  for  gate  and 
wickets,  '86,  1092. 

1886.  Ainslie,  Cochran  Sl  Co.,  for  lock-gates,  '86,  1592.  West  Lebanon  Rolling 
Mill  Company,  for  chain,  '86,  1593.  T.  W.  Farley,  for  telephone  poles,  at  75 
cents,  '87,  914.  H.  Crawford,  for  look-house  construction,  '87,  1914.  Layten 
&  F.  C.  Williams,  for  crane-boat  construction,  '87,  1915.  J.  £.  Thayer,  for 
fuel  boat  construction,  '87, 1915. 

Enf^neers. 
Chief  of  Enoinbxrs. 
Reports,  '80,  108,  684;  '81, 145:  '82, 142, 930;  '83, 140;  '84, 149;  '85,  285;  '86, 
279;  '87.  249. 
Board  of  Enginekrs. 
Convened  at  Detroit,  Mich.,  Jnne  21, 1882,  by  S.  O.  No.  24,  to  report  upon  work 

of  improvement  completed,  in  progress,  and  proposed,  '82,  926. 
(Lieut.  Col.  Comsteok,  Mi^s.  Weitzel  and  Merrill,  and  Capt.  Turtle.) 
Enginskr  in  Charob. 
Col.  W.  P.  Craighill,  1874-'—.    Reports,  '80,  681,  685;  '81,  911;  '82,919;  '83, 
706;  '84,  928;  '85,  1845;  '86, 1589;  '87,  1911. 

Lieut.  T.  Turtle.    Report,  '80,  686. 
Capt.  E.  H.  Rnffner.    Reports,  '81,  911 ;  '82,  920. 

A.  M.  Scott.    Reports,  '83,  710;  '84,  930;  '85,  1850,  1855;  '86,  1594;  '87,  1915. 
I^egrtolatlOB. 

Act  proposed  by  Col.  Craighill  to  provide  for  the  operation,  maintenance,  and  re- 
pairs of  the  locks  and  dams,  '80,  685.    Rejected  by  Congress,  '81,  147. 

Proposition  of  West  Virginia  to  abandon  Jurisdiction  of  river  to  United  States  re- 
fused by  Secretary  of  War,  '82,  919. 
OperiUions. 

1879-'o0.  Lock  and  Dam  No.  3:  Stone  prepared;  coffer-dam  placed;  excavation  and 
masonry  commenced  for  lock ;  12,8:)9  cubic  yards  masonry  built.  Lock  and  Dam 
No.  4:  Lock  ready  for  gates;  120  linear  feet  of  retaining-orib  built;  pass,  pier, 
and  river-walls  completed;  coffer-dam  nearly  finished.  Dredging  Lock  and 
Dam  No.  5.  Dredging  of  lock  approaches;  bulkheads  built  across  ends  of  lock ; 
masonry  work  completed,  '80,  6i86,  687,  688. 

Id80-'81.  Lock  and  Dam  No.  3 :  Masonry  work  on  river- wall  completed ;  2,200  yards 

Saving  on  land  and  land-wall  laid ;  cribs  at  foot  of  lock  completed.  Lock  and 
^am  No.  4  completed  and  in  working  order.  Lock  and  Dam  No.  5  completed 
and  in  working  order,  '81,  911,  912,  913. 

1881-82.  Lock  and  Dam  No.  3:  Land-wall  bolted  to  foundation  rock;  280  linear 
feet  of  foundation  crib-work  for  dam  constructed ;  560  linear  feet  of  foundation 
trench  dredged ;  10,000  cubic  yards  stone  placed  in  dam.  Locks  and  Dams  4 
and  5  in  operation.  Ijock  and  Dam  No.  6:  3,441  cubic  yards  masonry  placed, 
'82,  920,  921,  922,  923. 

1882-'tf3.  Lock  No.  2  (for  stationary  dam) :  Work  commenced  under  contract.  Locks 
3,  4,  and  5  in  operation,  and  Lock  6  nearly  finished ;  dredging,  '83, 710, 711, 712, 
713. 

1883-'84.  Lock  No.  2:  17,500  cubic  yards  material  dredged;  coffer-dam  built; 
masonry  bed  rock  prepared  and  lock-house  built.  Lock  No.  6  completed  and 
dam  for  same  commenced,  '84,  930,  931,  933. 

1884-'85.  Lock  No.  2:  Construction  advanced  by  9,922  cubic  yards  masonry  placed 
and  9,180  cubic  yar(jis  excavation.  Dam  No.  6:  Masonry  work  and  second  sec- 
tion of  cofferdam  completed,  '85,  IKSO,  1851,  1853. 

188&-'86.  Lock  No.  2  and  Dam  No.  6  nearly  completed  j  dredging,  '86,  1595,  1597. 

1886-^87.  Locks  and  Dams  2  and  6  completed  and  put  m  operation,  '87,  1912. 
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BlANAWHA  RITER,  OREI4T,  W.  TA.— Contmned. 

Projects. 

By  Lieat  Col.  Crughill,  1875,  for  improTemdiity  as  revised  by  Board  of  EDgineers, 
from  month  of  Great  Falls,  97  miles,  to  seoore  a  low- water  depth  of  from  6  to  7 
feet  by  a  combination  of  permanent  and  movable  dams.  (See  Index,  Vol.  I,  pp. 
263,  265.)  Omission  of  Loek  and  Dam  No.  1,  '79,  550.  Recommendation  of 
Boardof  Engineers  of  1882,  '82,  828,  829. 

In  1886  Locks  and  Dams  Nos.  3, 4,  and  5  were  completed,  and  Look  and  Dam  No.  6, 
with  No.  2  nearly  completed,  '86,  280. 

Amount  appropriated  for  permanent  improvement,  $1^9299600;  amount  required  to 
complete  project,  $1,670,000,  '86,  281. 
Secreiaiy  of  war. 

Report,  '80,  64a 
Sarweys. 

For  location  of  Dams  6  and  7,  '80,  689. 

For  location  of  Lock  and  Dam  No.  2,  '81,  915. 

Maps. 
•80,682. 


KAIVAWHA  BITISR,  GREAT,  W.  TA.— Habbob  of  befuob  at  mouth 

OF. 

Appropriatioiis. 

1884 •$15,000, '85,  1887. 

Contracts. 

1884.  Porter,  Tucker  A  Mahan,  for  construction  of  two  Ice-piers,  '85, 1827. 

1885.  J.  J.  Bhipman,  for  the  construction  of  one  ice-pier,  '86, 1550. 
Enirineers. 

Chief  of  Engiubebs. 

Reports,  '85,  284 ;  '86,  275 ;  '87,  241. 
Engixrer  in  Chabgb. 
Lieut.  Col.  W.  £.  MerriU,  1884-^—.    Reports,  '85, 1826 ;  '86, 1560 ;  '87, 1822. 
Operations. 
l884-'85.  Partial  construction  of  two  ice-piers  at  moutli  of  river,  '85, 1827. 
1885-'86.  Completion  of  three  ice-piers,  '86,  1550. 
Projects. 
By  Lieat.  Col.  Merrill,  for  the  formation  of  a  harbor  of  refhge  at  the  month  of  the 
Great  Kanawha  by  the  construction  of  three  ice-piers  at  an  estimated  cost  of 
$15,000,  '84, 1827;  '86,  1550;  '87,  1822. 


KAHTAI^HA  AITISRt  E.ITTE.E,  1¥.  TA«— Improybmsnt  of. 

(Continued  from  Vol.  I,  p.  266.) 

A|»propriatioiis« 

lere-^D $43,300 

1880 15, 000, '80,  1833. 

1881 40, 000, '81, 1990. 

1882 31, 000, '82,  1958. 

1886 16, 875, '86, 1624. 

Total 146,175 

1888 25,000,  act  of  August  11. 1888. 

List  of  appropriations  previous  to  1880,  '83, 1574. 
Commerce. 

Tolls  collected  by  Little  Kanawha  Navisation  Company  for  1881,  '81,  1990. 
Contracts. 

1882.  T.  B.  Townsend,  for  dimension  and  rubble-stone,  at  $4.50  and  $3.50  per  cubic 

yard,  '82,  1959. 
1885.  Portsmouth  Foundry  and  Machine  Works,  for  boilers  and  machinery  for  lock 

construction,  '85, 1891.    S.  M.  Hamilton  &  Co.,  for  cement,  at  $1.40  per  barrel. 

A.  J.  Mitchell,  for  sawed  lumber,  '85,  1891.    A.  J.  Mitchell,  for  timber,  '85, 

1891.    Morris  &  Co.,  for  coal,  at  8i  cents  per  bushel,  '85,  1891. 

*  Allotment  from  ftppropiifttlon  for  the  Eanawlia  and  Ohio  riven,  '85, 1826. 
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KAIVAWPA  RIVBP,  I.ITTiifi«  W.  YA.-CQiitinoed. 

Enirineers. 

Chief  of  Enginbebs. 

ReportB,  '80,  197;  '81,965;  '82,259:  '83»S67;  '84,266;  '85,391;  '86,285;  '87,242. 
Engineers  in  Charge. 
Maj.  J.  W.  Cayler,  lo80-'83.    Beports,  '80,  1831;  '81, 19H);  '82,  1967. 
Capt.  J.  C.  Post,  18ri3-'87.    Beports  '83,  1572;  '84,  1754;  '85,  1890:  '86, 1623. 
Lieut.  Col.  W.  E.  Merrill,  1887-'—.    Beport,  '87,  182a 
Assistants. 
W.  B.  Strong.    Beport,  '80,  1833. 
M.  W.  Venable.    Beport,  '87,  1830. 
Operations* 
1879-'ti0.  27,378  trees  and  11,925  suags  cat  and  removed;  11,133  linear  feet  crib- 

-    dams  and  3,712  linear  feet  brnsli  dams  built,  '80,  1835. 
1880-^82.  No  operations,  '81,  1988;  '82,  1957. 
1882 -'8:).  Stone  for  lock  and  dam  received  and  prepared,  '83,  1572. 
1883>'84.  Preparations  of  stone  continued,  '84.  1754. 
1884-'85.  Machinery  placed  and  coffer-dam  half  finished,  '85,  1890. 
1885-'86.  Coffer-dam  completed;  foundation  of  mitre  and  river  walls  excavated 

and  walls  partially  built  upon  concrete  foundation,  '86,  1623. 
1886-'87.  Construction  of  lock;  river  and  head  walls  commenced,  '87,  1829. 
Projects. 
The  project  of  1876  proposed  the  construction  of  a  lock  and  dam  near  Burning 
Springs,  so  as  to  extend  slack-water  navigation,  for  a  draught  of  4  feet,  a  distance 
of  12  miles,  and  the  improvement  of  the  i^atnral  channel  for  an  additional  dis- 
tance of  80  miles,  by  the  removal  of  obstructions  so  as  to  obtain  a  channel  40 
feet  wide  and  at  least  2  feet  deep  during  four  months  of  the  year.    Estimated 
cost  of  lock  and  dam,  |62,000,  '75,  i,  741.    In  1878  the  dimensions  of  the  lock 
were  increased  and  the  cost  estimated  at  $84,200,  '78,  813;  '81,  1089;  '82, 
195a    In  1883  the  estimate  was  increased  to  $135,672.47,  '83,  1573.    Of  the 
$129,300  appropriated  previous  to  1883  "t^SySOO  was  for  the  removal  of  obstruc- 
tions, '83,  1574.    Increased  cost  of  worK  due  to  the  small  appropriations,  '86, 
1623. 
Surveys. 
Examination,  1884,  of  previous  works  of  improvement  npon  the  river,  M,  17M. 


KANKAKEE  RIVER,  IJLI..  AUTO  IIVV.-Survet  op. 

(Continued  from  Vol.  I,  p.  267.) 
Enirtneers. 

Chief  of  Engineers. 

Beport,  '80,  199. 
Engineer  in  Charge. 
Maj.  J.  A.  Smith.    Beport,  '80,  1844. 
Plans. 
By  Maj.  Smith,  1880,  for  improvement  from  its  month  to  Momence,  by  slack- water 
navigation,  to  be  secured  by  three  masonry  looks  with  a  lift  of  12  feet,  63,000 
linear  feet  canal,  construction  and  repair  of  dams,  and  removal  of  reefs  and 
similar  obstructions.    Estimated  cost,  $550,000,  '80,  1844,  1846. 
Surveys. 
Ordered  by  act  of  March  3, 1879.    Made,  1879,  under  direction  of  Maj.  Smith,  '80, 
1844. 


KANKAKEE  RITER,  I IVD.— Examination  of. 

Commerce. 

Small  amount  of,  '85,  1646. 

Chibf  of  Enginebss. 

Beports,  '84,  269;  '85,  267. 
Enginebrs  in  Charge. 

Maj.  J.  A.  Smith.    Beport,  '84,  1766. 

Capt.  J.  C.  Post.     Beport,  '85, 1646. 
Assistant. 

A.  L.  Duvall.    Beport,  '85, 1647. 
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KANKAKEE  BIYISB,  flVD.— Continued. 

Physical  CtaaracterisUcs. 

Descriptiou  of  rock  forming  bed  of  river.  '84,  1766. 
Description  of  river,  '84,  1867;  '85,  1647. 
Plans. 
In  1»82  Maj.  Smith  considered  that  the  river  could  only  be  improved  hy  slack-water 

navigation,  but  that  the  work  was  not  a  public  necessity,  '84,  17G7, 1768. 
In  1884  Capt.  Post  did  net  consider  the  river  worthy  of  iaiprovemeut,  '85,  1647. 
Sarveys. 
Examination  ordered  by  acts  of  Augusts,  1882,  and  Jaly  5, 1684,  '84, 1766;  '85, 
1645. 


KABI8A8  CITTt  ^O*    ( See  MisaouBi  Riysb  bxtwkxiy  mouth  a^d  Sioux 

City.) 


KENNEBEC  RITERt  ME.    (See  Bath,  Ms.) 


KENNEBITIVK  RITERf  ME.— Impbovbmbmt  or. 

(Continned  from  Vol.  I,  p.  270.) 

Appropriations. 

l«29-'79 $61,176 

1880 2,000,  '80,  339. 

1881 2,000,  •81,492. 

Engineers. 

Chief  of  Ekgikrerb. 

Reports,  '80,  67;  *81,  69;  '82,  68;  ^83,  63 ;  '84,  71 ;  '85,  58;  '86,  57;  '87.  19. 
Engineers  in  Charge. 
Col.  G.  Thorn.  1870-'83.    Reports.  '80,  337  ;  '81,  491 ;  '82,  499. 
Col.  C.  E.  Blunt,  188a-'86.     Reports,  '83,  422;  '84,  468;  '85,  470. 
Maj.  J.  A.  Smith,  1886^—.    Reports,  '86, 543 ;  '87,  4U1. 
Operiitlons* 
History  of  work,  '82,  499. 

18e0-'81.  Ledges  below  \Yard's  Wharf  and  at  mouth  of  Oooch  Creek  removed  to  4 
feet  depth;  channel  straightened  and  widened  In^  dredging  below  Lord's  and 
Ward's  wharves  and  at  upper  part  of  Mitchell's  Point;  repairs  to  Government 
wharf,  '81,  492. 
ISSl-'tifii.  Repairs  to  stone  piers  and  Government  wharf,  '81,  500. 
18B2-'83.  No  operations,  '83,  422. 
1883-'84.  Repairs  to  Government  wharf,  '84,  468. 
l«86-'87.  No  operations,  '87,  461. 
Projects. 
By  Col.  Thom,  1878,  for  dredging,  rock  excavation,  and  repairs  to  piefs  and 
wharv^.    Estimated  cost,  |6,U00,  '7^  903;  '79,  260.    Project  completed  in 
1882, '82,  500;  '87,19. 


KENOSHA  HABBORi  WIS.— Improvbment  of. 

(Continned  from  Vol.  I,  p.  271.) 

Appropriations. 

1844-^79 $194,307.41 

1880 5,000.00, '80,  1940. 

1881 5,000.00. '81,  2129. 

1882 <,        6,000.00, '62,2161. 
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KENOSHA  HARBOR,  WlS.-Contiuaed. 


A  ppropriationfi— Con  tiD  aed , 


5,000.00  '84,  1870. 
1886 6,000.00,  »86,  1684. 

Total -o 280.307.41 

1888 7,500.00,  act  of  AnguBt  11,  1888. 

Contrncts. 

Ib79.  Knapp  &  Gillen,  for  pier  ezteDsion,  '80, 1940. 

1881.  Knapp  A  Oillen,  for  pier  extenBion,  '81,  2129. 

1882.  Knapp  &.  GilloD,  for  removal  and  reconstruction  of  aaperstmctnre,  '83, 1709. 
1884.  6.  H.  8ager,  for  reoonstractioD  of  aoperBtmctnre,  '85,  2022. 

1886.  H.  B.  Herr  &.  Co.,  for  BOperBtmcture  reconatmction,  '87,  2072. 
Enirineers. 
Chief  of  Enqinkebs. 

BeportB,  '80, 208 ;  '81,  282 ;  '82,  277;  '83,  285 ;  '84,  286;  '85,  309 ;  '86,  303;  '87, 
368. 
Engineers  ik  Charge. 
Lieut.  Col.  D.  C.  Houston,  1870^^84.    Beporto, '80,  1938;  '81,2128;  '82,11161; 

'83,  1708. 
Capt.  W.  L.  MarBhall,  1884-^—.    Beporta,  '84, 1869;  '85,  2021 ;  '86, 1684;  '87, 
2072. 
Assistant 
W.  H.  Heardinir.    Beports,  W),  1939;  'SI,  2128 ;  '82,2162;  '83, 1709;  '84,  1870; 
'85,2022;  '87,2073. 
Operations. 
l879-'80.  Crib  50  by  24  by  16^  feet  sunk  upon  stone  foundation  in  extension  of  north 
pier;  100  linear  feet  BuperstructDre  built;  14-foot  channel  dredged  between 
•   piers  by  city  authorities,  '80,  1939. 
1880^81.  Ko  operations,  '81,  2128. 

1881^82.    Crib  50  by  24  by  16^  feet  sank  in  extension  of  north  pier ;  26  cords  rip- 
rap placed  aloDg  oorth  face  of  crib,  '82,  2162. 
1882-^83.  Soperstructure  upon  two  cribs  built  up  and  iutter  decked  over;  north 

wall  timbers  built  up  7i  feet,  '83, 1709. 
1883-'84.    Double  row  of  sheet-piling  170  feet  in  length,  driven  alon^f  sooth  face  of 
south  pier ;  20  cords  of  stone  placed  in  cribs  and  aroond  end  of  pier ;  repairs  to 
south  pier,  '84, 1870. 
1884-'85.  355  linear  feet  soperstructure  and  outer  section  of  Bouth  pier  removed  and 

reboilt,  '85,  ^022. 
1885^86.  No  operations,  '86,  1684. 

1886-'87.  408  linear  feet  of  south  pier  superstructure  cut  down  and  rebuilt  under 
contract,  '87,  2072. 
Projects. 
From  1844  to  1879,  inclusive,  $194,307.41  had  been  appropriated  for  pier  extension, 

dredging,  and  repairs,  '80,  208. 
By  Maj.  Houston,  1879,  for  completion  of  Mi^.  Wheeler's  project  of  1866  for  securing 
a  channel  of  12  feet  depth  and  navigable  width  by  pier  extension  and  dredging, 
167,000,  '79.  156;  '80,  1938. 
Snrveys. 
Maps. 
•84,  1870. 


KISIVT  ISIiAHTD  UTARROWS,  RID.    (See  Chbstbb  Bivbb,  Kd.) 


1L£IVTU€KT  RITER,  KT.— Improvement  ov. 

(Continued  from  Vol.  I,  p.  273.) 
Appropriations. 

1879 $100,000 

1880 100,000, '80,  1827. 

1881 125,000,  '81.  1976. 

1882 225,000,  '82,1949. 

1884 250,000,  '84.  1725. 

1886 187,500, '86,  1606. 

To1»l 987,600 
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KENTUCKT  BIVEB,  KT.-Continaed. 

Appropriations— ContiD  lied . 

1888 180,000,  actof  Anffn8tll,1888. 

Liat  of  appropriations  previous  to  1880,  '83,  1563. 

Contracts. 

1883.  Stratbam  &  Price,  for  iron  work,  '82,  1949. 

1884.  M.  Williams,  for  materials  and  labor  for  abntment  constrnction,  '85,  1873. 
H.  C.  Jones,  for  timber  for  gnard-oiib  repair,  '85,  IH73.  Kirlc  Si,  Abraham,  for 
materials,  '85,  1874.  T.  J.  Hardin,  for  timber,  '85,  1874.  W.  L.  Pence,  for 
timber,  '85,  1874.    I.  V.  Hoag*  Jr ,  for  materials  and  labor,  '85,  1875. 

1885.  Lomas  Forge  and  Bridge  Works,  for  oast  and  wrought  iron  work,  '85,  1875. 
J.  J.  Cox,  for  material  and  labor,  '85,  1876.  Lomas  Forge  and  Bridge  Works, 
materials  and  labor,  '86,  1606. 

1886.  T.  J.  Hardin  &  Co.,  timber  and  piles,  '86, 1607.  T.  J.  Congleton  A  Brother, 
lumber,  '86, 1607.  T.  Morris,  for  cast  and  wrought  iron,  '86, 1608.  T.  H.  Car- 
mthers,  for  wrought-iron  spikes,  '86,  1608.  Scully  &,  Peter,  for  riprap  stone, 
'86,  1609.  E.  M.  Pryse  &  Brother,  for  coal,  at  6  cents  per  bushel,  '86, 1609.  G. 
W.  Qourley,  for  coal,  at  6  cents  )>er  bushel,  '86,  1609. 

1867.  O'Brien  &  Co.,  for  lock  stone,  '87, 1875. 

£nirin««rs. 

Chikf  or  Enginskrs. 
Beport8,'80,195;.'81,d63;  '82,257;  '83,265;  '84,264,1728;  '85,288;  '86,282; 
•87,  247. 
Board  of  Enoixeers. 
Convened  at  Cincinnati,  Ohio,  Koyember  b»,  1883,  by  8.  O;  No.  146,  C.  of  E.,  to 
report  upon  the  erection  of  a  lock  and  moyabl<»  dam  at  junction  of  the  '^  Three 
Forks  of  Kentucky  Biver."    Beport,  '84,  1729,  1731.    (Lieut.  Cols.  CraighiU 
and  Merrill  and  Capt.  Post.) 
Convened  at  Frankfort,  Ky.,  March  9,  1887,  by  8.  O.  No.  23,  to  examine  and  re- 

?»ort  upon  M^.  Post's  project  for  Lock  and  Dam  No.  6.    Beport,  '87,  1879. 
Lieut.  Cols,  roe  and  Merrill  and  Maj.  Stickney.) 
Convened  at  Washington,  D.  C,  May  30,  1887,  by  S.  O.  No.  146,  to  report  upon 
the  subject  of  modinoations  required  for  remedying  the  difficulties  experienced 
in  passing  boats  through  the  chutes  of  the  movable  dam  at  Beattyville.    Be- 
port, '87,  1882.    (Col.  CraighiU,  Lieut.  Col.  Merrill,  and  Maj.  Post.) 
Engimkbrs  in  Chargb. 
Maj.  W.  E.  MerrilL  1879^'80.    Beport,  '79.  195. 

M%j.  J.W.Cuyler,  1880-'83.    Beports,  '80,  1825;  '81,  1971;  '82,  1945. 
Capt.  J.  C.  Post,  1883-^87.    Beports,  '83,  1559;  '84,  1723,  1728,  1731;  '85,  1869, 

1878;  '8&  1603,  1610. 
Maj.  A.  Stickney,  1887-'—.    Beport,  '87,  1872,  1885. 
Assistants. 
D.LuSubiett.    Beports,  '84,  1726;  '85,  1876;  '86,  1613. 
B.  S.  Bennett.    Beport,  '87, 1875, 1889. 

Operations. 

1879-'d0.  Bemoval  of  State  Dams  No.  1,  2,  and  3  nearly  completed,  *eO,  1826. 

1880-'81.  New  dam  half  completed  upon  site  of  Dam  No.  1 ;  130-foot  breach  in  Dam 
No.  2  closed  by  crib-work;  tiew  dam  nearly  completed  on  site  of  Dam  No.  3; 
new  upper  gates  built  for  Dam  No.  4 ;  repairs  to  lock-houses ;  construction  of 
quarter-boats  and  derricks,  '81,  1793, 1794. 

1881-^82.  Breach  through  bank  above  abutment  at  Dam  No.  1  repaired,  '82,  1947. 

1882-'83.  Old  gates  removed  and  grounds  inclosed  at  Lock'  No.  5:  guard-cribs  built 
and  filled  with  stone ;  extensive  repairs  to  old  dam  at  Lock  No.  4 ;  guard-cribs 
and  lower  end  of  stone  abutment  raised,  and  lower  river  crib  lengthened  at 
Lock  No.  3 ;  dam  at  Lock  No.  2  completed ;  work  in  breach  at  Lock  and  Dam 
No.  1  capped  bv  196  linear  feet  of  crib- work  filled  with  stone ;  675  linear  feet 
guard-cribs  built  above  and  below  lock;  gap  below  dam  permanently  closed 
by  piling,  brush  and  crib-work,  '83,  1560. 

1883-'84.  Dam  No.  1  resheeted  and  sheet-piling  placed  in  rear  of  same ;  leak  in  Dam 
No.  2  repaired ;  528  linear  feet  new  apron  constructed  at  Dam  No.  4,  '84,  1724. 

1884-'85.  Outlet  to  breach  at  Lock  and  Dam  No.  1  raised  and  5,000  cubic  yards 
backing  placed  behind  the  dam;  bar  below  lock  removed;  stone  crib  built; 
lock-chamber  and  up-stream  approach  cleaned  at  Dam  No.  5 ;  mitre-sills  re- 
built; wallsand  coping  repaired;  guard-cribs  reconstructed ;  gates  framed  and 
new  abutment  built ;  169  snags  removed  and  1.200  trees  cut  and  glrdled|  '85. 
1869,  1871.    Operation  and  repair  of  locks  and  aams^  '85,  187d 
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KElf TirCKF  BIVEB.  KT.-ContiniMd. 

OpernCions—ContiDDed. 

ltid&-'86.  Lock-keeper's  dwellinj;  completed  at  Dam  No.  1 ;  reoonstniotioii  of  Dam 
No.  5  completed  and  repairs  made  to  lock  aud  approaches ;  work  oommenced 
on  the  foundations  for  movable  dam  and  abutment  at  Beattyville ;  29^769  cnbio 
yards  travel,  9,354  cubic  yards  of  rock,  and  7,316  snaes  removed ;  10,808  linear 
feet  wing-dams  built,  '86, 1604, 1605.  Operations  and  repair  of  locks  and  dams, 
'86,  1610. 

1886-'87.  Construction  of  Beattyville  Dam  continued  to  completion ;  renM>val  of 
obstructions  continued  by  the  snag-boat,  '87,  1873.    Operation  and  repair  of 
locks  and  dams,  '87,  1885. 
Projects. 

By  Maj.  Merrill,  1879,  for  slack- water  navigation  for  a  draught  of  6  feet  on  Ken- 
tucky River,  from  month  to  Three  Forks,  a  distance  of  258  miles,  by  repairs  to 
old  locks  and  dams  and  construction  of  twelve  new  locks  and  dams.  Estimated 
cost,  $1,074,402,  '79,  1399;  '80,  1826. 

In  1883,  after  an  aggregate  appropriation  of  $550,000,  Capt.  Post  revises  the  esti- 
mates and  concludes  $2,471,()39.26  is  required  to  complete  the  project,  '83, 1562. 

Plan  and  location  of  Lock  and  Dam  No.  6,  as  proposed  by  MrJ.  Post,  approved  by 
Board  of  Engineers  of  1H87,  '87,  1880.  The  Board  of  Engineers  of  1887  consid- 
ered that  the  chutes  at  the  Beattyville  movable  dam  do  not  meet  the  reqnire- 
ment«  of  navigation  and  that  the  stone  look  and  dam  originally  contemplated 
should  be  substituted  therefor,  '87,  1861,  1884. 
Surveys. 

For  location  of  lock  and  dam  at  Beattyville,  '83,  1560. 

Of  open  river  from  Oregon  to  Beattyville,  '85,  1871. 

Maps. 
'83,  1562;  '84,  1744,  1746. 


KENTUCKT  BIYER,  KF.— Lock  and  dam  at  Bkattyvillb. 

(See  Kbntucky  River  and  its  tuibutarixs.) 


KEWAIJIVEE  HARBOR,  1¥I8.— Improvbhemt  of. 

(Continued  from  Vol.  I,  p.  274.) 

Appropriations. 

1881 $5,000,^81,2081. 

1882 12.000,  '82,  2142. 

1884 18,000, '84,  1850.     . 

1886 10.000, '86,  1665. 

Total 45,000 

1888 10,000,actofAugU8tll,  1888. 

Contracts. 

1881.  Green  Bay  Dredge  and  Pile  Driver  Company,  for  pier  extension,  '81,  2081. 
1682.  Hanson  &  Boove,  pile-pier  construction,  '83,  1683. 
1884.  Sohwarz  &iJerner,  for  pile-pier  construction,  '85,  1993. 
1886.  Soliwarz  &,  Berner,  for  pier  extension,  '87,  2041. 
Engrineers. 
Chief  of  Enginrers. 

Eeporis, '80,207;  '81,276,279;  '82,272;  '83,281;  '84,280;  '85,303;  '86,297; 
'87,  263. 
Engineers  in  CnARGE. 

Lieut.  Col.  H.  M.  Robert,  1880-'83.    Reports,  '81,  2080,  2082;  '82,  2141. 

Maj.  J.  W.  Barlow,  1883.     '83,  274. 

Capt.  F.  A.  Hinman,  188;?-'84.    Report,  '83,  1682. 

Lieut.  Col.  J.  W.  Barlow,  1884-'86.    Reports.  '84,  1849 ;  '85,  1993, 

Capt.  C.  E.  L.  B.  Davie  1886-'—.    Reports,  '86,  1663 ;  '87,  2040. 

A.S8I8TANT 

L.  y.  Sohermerliorn.    Report,  '81,  2084. 
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KEWAUNEE  HABBOB,  WlS.-Continued. 

Operations. 

iS';^'!;^!.  Pier  construotion  commenced  under  contract,  '81,  2080. 

1881-'d^.  250  linear  feet  pUe-pier  bnilt  on  north  side  and  275  feet  on  south  side,  '82, 

2141. 
1882-'83.  100  linear  feet  revetted  pile-pier  bnilt.  '83,  1683. 
1883-'84.  350  linear  feet  north  pile-pier  built,  '84,  1850. 
1884-'85.  Work  on  sonth  pile-pier  continued,  '85,  1993. 
1885-'86.  South  pile-pier  extended  500  feet;  116,976  cubic  yards  material  dredged 

fh>m  chaHnei  by  United  States  dredge,  '86,  1664. 
1886h-'87.  100  linear  feet  pier  extension  \yholly  and  150  partially  completed  ;  9,0;)5 

cubic  yards  material  dredged  from  the  harbor,  '87,  2040. 
Private  and  Corporate  Work. 
$c5,000  raised  in  Kewaunee  aud  West  Kewaunee  to  aid  in  work  of  improvement, 

'81,  2080. 
Projecu. 
By  Maj.  Robert,  1881,  for  construction  of  two  parallel  pile  and  crib  piern,  1,650  feet 

long  each  and  200  feet  apart,  extending  from  the  Hhore-line  to  the  18-foot  curve, 

and  located  at  the  point  where  the  Kewaunee  River  first  approaches  the  lake 

and  turns  to  the  north ;  also  diH3dging  in  the  channel  between  the  piers  and 

intei-ior  basin.    Estimated  cost,  ^0,060,  '81,  2083,  2684. 
Surveys*. 
Ordered  by  act  of  June  14,  1880.    Made,  1881,  under  direction  of  MaJ.  Robert,  '81, 

2082. 
Maps. 

'81,  2084. 


KETPOBT  HABBOB,  HT.  J.—Ibiprovemknt  of. 

(Continued  from  Vol.  I,  p.  274.) 

Appropriations. 

1882 130,475, '83,  589. 

Contracts. 

Atlantic  Dredging  Company,  for  dredging,  at  24  cents  per  cubic  yard,  '83,  589. 
Enirineers. 
Chief  op  Enoinrbrs. 

Reports,  '83,  111;  '84,  120;  '85,  111;  '86,  105;  '87,  73. 
Ekqinbers  in  Charge. 
Lieut. Col. G.L.Gillespie,  188:)-'86.  Reports,  '83,  588;  '84,  758;  '85,  763. 
Lieut.  Col.  W.  McFarland,  1886.  Report.  '86,  760. 
Lieut.  G.  McC.  Derby,  1886-'-.    Report,  '87,  776. 
Operations* 
1882-'83.  1,863  cubic  yards  material  dredged  from  the  channel,  '83,  589. 
1883-'84.  112,299  cubic  yards  material  dredged  from  the  channel,  '84,  758. 
1884-^87.  No  operations,  '85,  764;  '86,  761 ;  '87,  776. 
Projects. 
By  Lieut.  Col.  Newton.  1873,  for  improvement  of  harbor  by  excavation  of  a  channel 
4,700  feet  in  lengtn,  200  feov  in  width,  and  having  a  mean  low-water  depth  of 
8  feet.    Estimated  cost,  $30,475,  '73,  942.    Revised  as  to  cost  in  1884  to  $40,476, 
'84,759;  '87,776. 


KET  WEST  HABBOB,  FLA.— Impuovemknt  of. 
(Continued  from  Vol.  I,  p.  274.) 

Appropriations. 

Iri82 125,000, '83,  972. 

1886 2,500, '86,  U45. 

1888 25, 000,  act  of  August  11,  1888. 

Contracts. 

1883.  S.  N.  Kimball,  for  dredging,  at  $1.30  per  cubic  yard,  '83,  972. 
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KEY  WEST  HARBOR,  FJLA.-Contiiiaed. 

Eoirineers. 

Chief  of  £nginbbrs. 

Rep9rta,'81,  189;  '82,  185;  '83,  187;  '84,  X95;  '85,  195;  '86,  194;  '87,  156. 
Engineers  in  Charge. 
Maj.  A.  N.  Dainrell,  188l-'85.    Reporte,  '82,  1314 ;  '83,  972 ;  '84,  1166. 
Capt.W.T.Rowiell,  1885"'8G.  Report,  '85,  1267. 
Capt.  W.  M.  Black,  1886-'—.    Reports,  '86,  1144 ;  '87,  1221. 
Assistants 
T.  L.  Harrison.    Report,  '82,  1315. 
J.  W.  Sackett.    Report,  '87,  1226. 
OpersiUons. 
18^V-'84.  15,692  cubic  yai^s  material  dredged  from  the  cnt  througb  the  bar  in 

forffiation  of  a  cut  60  feet  wide  and  15  feet  deep,  '84,  1167;  '87,  1221. 
1884-'86.  No  operatioHs  for  lack  of  funds,  '85,  1268;  '86,  1145. 
l886-'87.  Survey  of  entrance  to  harbor,  '87,  1221. 
Pliysical  Characteristics. 
Description  of  harbor,  '87,  1222. 
Tidal  volumes  and  velocities,  '87,  1223,  1229. 
Flans. 
By  Capt.  Black,  1887,  for  the  improvement  of  the  channel  by  a  dike  or  breakwater 
along  the  west  side  of  the  bar.    Estimated  cost,  $590,000,  '87,  1224,  1226. 
Projects. 
By  Capt.  Damrell,  1882,  for  improvement  of  northwest  channel  by  excavation  of  a 
cut  300  feet  wide  at  top  and  17  feet  deep  at  mean  low  water.    Estimated  cost, 
$140,060,  '82,  1314. 
Channel  60  feet  wide  and  15  feet  deep  formed  in  1883~'84,  '84, 1167;  '87,  1221. 
Surveys. 
Examiitation  ordered  by  act  of  March  3,  1881.    Made,  1882,  under  direction  of 

Capt.  Damrell,  '82,  1314. 
Survey  ordered  by  act  of  August  5,  1886.    Made  under  direction  of  Capt.  Black, 

'87,  1221. 
Maps. 
Of  Northwest  Channel  Bar,  '87,  1234. 


I.AC  JLA  BELLE  HARBOR,  IfHCH.— Survbt  of. 

(Continued  from  Vol.  I,  p.  275.) 

Commerce. 

Commercial  statistics,  '85,  2007. 
En§rineers. 

Chief  of  Enginkers. 

Report,  '85,  307. 
Engineer  in  Charge. 
Lieut.  Col.  J.  W.  Barlow.    Report,  '85,  2005,  2007. 
Physical  Characteristics. 

Locality  described,  '85,  2U06. 
Plans* 
By  Col.  Barlow,  1885,  for  repairs  to  piers  and  canal  built  by  a  corporate  company, 
and  deepening  the  channel  by  dredging  between  the  spiers  and  through  the 
canal.    Estimated  cost,  $25,000.    Or  for  the  construction  of  a  harbor  of  refuge, 
providing  tor  a  ohanuel  of  entrance  thereto  18  feet  deep.     Estimated  cost, 
$114,000,  '85,  2008,  2009. 
Surveys. 
Ordered  by  act  of  July  5,  1884.    Made  under  direction  of  Col.  Barlow,  '85,  2005. 


LA  CROSSE,  1¥IS.    (See  Mississippi  Rivbr  from  Saint  Paul  to  Dbs  Moinks 

Rapids.) 
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JLAORANGE  BATOU,  FI-A.— Impkovement  of. 

Appropriatious. 

1882..:. •12,000, '83.  1000. 

liW6 : 2,000,  '86,  1179. 

1888 3,000,  act  of  August  11, 1888,  including  Holmes  River  to 

Vernon. 
Commerce. 

Amount  of,  to  be  benefited  by  improvement,  '82,  1318. 
Eniriueers. 
Chief  of  Exoixeers. 
Reiwrta,  '81,  189;  '82,  1^5;  '83,  192;  '84,  201;  '85,  206;  '86,  204;  »87,  164. 

EXGIKEKKS  IN   CHARGE. 

Maj.  A.N.Damrell.  188l-'85.    Reports,  '82,  1318;  '83, 1000;  '84,  1192. 
Capt.  R.  L.  Hoxie,  1885-'—.    Reports,  '85,  1312 ;  '86,  1179;  '87, 1268. 
Assistant. 
H.  Haines.    Report,  '82,  1318. 
Operations. 

1883-'84.  208  snags,  logs,  aud  trees  and  3,519  cubic  yards  mud  removed,  '84, 1192. 
.  1884-*85.  Dredging  and  removal  of  obstructions  continued,  '85,  1312. 

1885-^87.  No  operations,  '86,  1178,  '87,  1268. 
Projects. 
By  Maj.  Damrell,  1881,  for  improvement  of  the  bayou  by  deepening  the  channel 
through  it  to  the  depth  of  4^  feet  existing  through  the  <' Narrows."    Estimated 
cost,  $19,944,  '82,  1318;  '87,  1268. 
Surveys. 
Examination  ordered  by  act  of  March  3,  1881.    Made,  1881,  under  direction  of 
Capt.  Damrell,  '82, 1318. 


liAKE   BISTENSAUy   JLA.    (See  Batou  Loogt,  Lakb  Bistbneau,  and 

THE  DOBCHEAT,  La«) 


MaAMJE  €HAJ!IPI.AIN,  N.  T.  AND  VT.— Survey  and  improvemient  of 

NARROWS. 

Appropriations. 

1886 $30,000, '87,  2412. 

1888  (from  Benson  to  WhitehaU) ....     15, 000,  act  of  August  11,  1888. 
Commerce. 

Justification  of  improvement,  '85,  2310. 
Contracts. 
1886.  L.  Whitney,  for  rock  removal  at  the  Elbow,  '87,  2412. 
J.  L.  Johnson,  for  dredging  in  Kinyon's  Bay,  '87,  2412. 
Engineers. 
CuiBV  OF  Engineers. 

Reports,  '85,  357;  '87,  316. 
Engineers  in  Charge. 
Lieut.  Col.  H.  M.  Robert.    Report,  '85,  2310,  2314. 
Maj.  M.  B.  Adams.    Report,  '87,  2411. 

ASSISTA  NT 

W.  P.  Judson.    Report,  '85,  2312,  2315. 
Operations. 

1886-'87.  Rook  removal  at  the  Elbow  and  dredging  in  Kinyon's  Bay  in  progress, 
'87,  2412. 
Piiysical  CiiaracteristicA. 

Description  of  locality,  '85,  2312,  2315. 
Projects. 

By  Lieut.  Col.  Robert,  1885,  for  the  formation  of  a  channel  150  feet  wide  and  12 
feet  deep  from  the  Elbow  to  WhitehaU  by  dredging  and  rock  removal  at  an 
estimated  cost  of  $30,000,  '85,  2312,  2313.  Also,  the  formation,  by  dredging,  of 
a  channel  200  feet  wide  and  12  feet  deep  from  Four  Channels  to  Benson's  Land- 
ing, at  an  estimated  cowt  of  $50,000,  '85,  2315,  2:U8. 

^Allotted  from  appropriatioQ  for  Choctawhatchee  River. 
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I.AKE  CHAmPIiAIN,  M.  T.  AND  YT.— Cod  tinned. 

Surreys. 

Ordered  by  act  of  July  5,  1884.    Made  under  the  direction  of  Lieat.  Col.  Hobert, 

'85,  2310,  2314. 
Maps. 

In  vicinity  of  Whitehall,  '85,  2312;  ^87,  2411. 

In  vicinity  of  Four  ChanDelf»,  *85,  231G. 


LAKE  CHAiVIPl.AIIV~SuKVRY  of  ciianxkl  bktwbrn  North  and  South 

Hkho  Islanps. 

[$10,000  appropriated  by  act  of  Auf^nst  11,  IK^.] 
EiigriHcers. 

ClilKF  OK  KNGINRRRA. 

Reports,  '81,  llf);  '82,  110;  '87,  317. 
£i«aiNRKR<«  IN  Charge. 
Maj.  G.  L.  GilleHpie.     Report,  '82,  717. 
Maj.  M.  B.  Adanm.    Report,  '87,  2412.. 
Assistants. 
D,  White.    Report,  '82,  718. 
J.  C.  Churchill.    R«*port,  '87,  2413. 
Physical  Characteristic's. 

Deiicriptiou  of  locality,  '82,  717  ,-'87,  2413. 
Plans. 
By  Maj.  Gilleapie,  to  widen  the  existing  channel  to  250  feet  by  dredging.    Esti- 
mated cost,  $8,000,  '82,  718,  719. 
ByiM^j.  Adams,  1&8G,  for  the  formation  of  a  dredged  channel  150  feet  wide  and  10 
feet  deep.    Estimated  cost,  $14,300,  '87,  2413. 
Surveys. 
Ordered  by  act  of  March  3,  1881,  and  Senate  resolution  of  January  13, 1887.    Made 
under  direction  of^  Maj.  Gillespie,  '82,  717.    Also  M^j.  Adams,  '87,  2412. 


I^AKE  CITT9  RIINN.— Harbor  of  refuge  at. 
(See  Lake  Pepin,  Mississippi  River.) 


LAKE  ERIE,  UTABASH,  AIITD  OHIO  RIVERS— Canal  connecting. 
(See  Canai.  from  Lake  Erik  to  Wabash  and  Ohio  Rivers.) 


LAKE  PAl.]?I¥BA9  1>A.  AND  n I SS.— Examination  of  mouth. 

Engfineers. 

CiiiKF  OF  Engineers. 

Report,  '84,  227. 
Engineer  in  Charge. 

Capt.  A.  M.  Miller.     Report,  '84,  1370. 

AsSISTA  NT. 

T.  M.  Varrcll.    Report,  '84,  1371. 
Plans* 

In  188^5  Capt.  Miller,  in  view  of  the  small  amount  of  commerce  involved,  did  not 
conHider  the  locality  worthy  of  improvement  nor  the  work  a  public  necessity, 
'84,  1371. 
Surveys. 

Examiuation  ordered  by  act  of  August  2,  1882.    Made  under  the  direction  of  Capt. 
Miller,  '84,  1370. 
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liAKE  PEPIIV9  MISSISSIPPI  BITEB— Hakbor  of  hepuos  in. 

Appropriations. 

1882 $20,000, '83,  1404. 

1884 30.000,  '84,  396,  403,  1570. 

1886 10,000,  '86,  1424. 

Commerce, 

Necessity  for  harbor  of  refuge,  '82,  1795;  '83,  14Q4. 
Contracts. 

1885.  K.  E.  SteveuB,  for  breakwater  constraction  at  Stockholm,  '85,  1688,  1690. 
Ensrineers. 
CiiiBV  OF  Enginerrs. 

Reports,  '81,  2:W;  '82,  235;  '83,  237;  '84,  240;  '85,  262;  '86,  251;  '87,  222. 
Engineer  in  Charge. 
Maj.  A.  Mackenzie,  1881.    Reports,  '82,  1794 ;  '83,  1404;  '84,  1570;  '85, 1687;  '86. 
1422,  1424 ;  '87.  1657. 
Operations. 
1884-'85.  Construction  of  135  linear  feet  of  earth  embankment  and  230  feet  of  crib 

constrnclion  at  Stockholm,  '85,  1()88. 
16a>-'86.  Extension  of  breakwater  to  a  length  of  579  feet,  '86,  1422. 
1886-'87.  No  operations,  '87,  1658. 
Projects* 
By  Maj.  Mackenzie,  1882,  for  the  formation  of  harbors  of  refuge  at  Lake  City,  Minn., 
and  Stockholm,  Wis.,  by  the  extension  from  the  shore  of  a  breakwater  at  each 
locality  1,000  feet  long.    Estimated  cost,  |228,000,  '82,  1796;  '83,  237. 
Snrireys* 
For  harbor  of  refuge  ordered  bv  act  of  June  14,  1880,  '81,  238.    Made  under  direc- 
tion of  Maj.  Mackenzie,  1881,  '82,  1794. 


liAKE  TRAVERSE,  MIBnv.    (See  Big  Stone  Lake  ajw  Lake  Traverse, 

Minn.) 


LAKE  WINNIBIOOSHISH— Experimental  dam  at. 

(See  Mississippi  River,  reservoirs  at  headwaters  of.) 


LAKE  WIIVIPISEOOEE9  N.  H.— Improvement  or  outlet. 

(Continued  from  Vol.  I,  p.  277.) 

A  ppropriatlons. 

1880 $5,000, '80,  340. 

1881 2,500, '81,  494. 

Contracts. 

1880.  Winipiseogee  Lake  Mannft^turing  Company,  for  dredging,  at  |1  i>er  cubic 
yard,  '81,  495. 

1881.  Winipiseogee  Lake  Manufacturing  Company,  for  dredging,  at  |l  per  cubic 
yard,  '81,  495. 

Enirin^crs* 
Chief  of  Engineers. 

Reports,  '80,  72;  '81,  71;  '82,  69;  '83,  64;  '85.  60. 
Engineers  in  Charge. 
Cbl.  G.  Thorn,  1879-'83.    Reports,  '80,  339,  362;  '81,  492;  '82,  501. 
Col.  C.  E.  Blunt,  188a-'85.    Reports,  '83,  423;  '85,  479. 
Operatfons. 
1880-'81.  400  cubic  yards  material  dredged  from  the  lake.  '81,  494. 
lH6l-'82.  1,540  cubic  yards  material  dredged  from  the  lake,  '81,  494. 
1882-^83.  1,285  cubic  yards  material  dredged,  '83,  424. 
Physical  Characteristics. 
Description  of  lake,  '81,  493. 
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I.AKE  UrUVIPISEOOEE,  KT.  H«— Contlnned. 

Projects. 

By  Col.  Thooiy  1879,  for  excavation  of  a  chaoDel  50  ibot  wide  and  5  feet  deep  at  ex- 
treme low  water,  throagh  the  oatlet  from  Lake  Wioipiseoge^  to  Long  Bay. 
Estimated  cost,  |7,500,  '80,  363. 
SnrireTs* 

Of  oatlet  of  Lake  Winiplseogee  ordered  by  act  of  March  3,  1879.  Made,  1879,  un- 
der dlrectioD  of  Col.  Thorn,  '80,  362. 

ExamiDation  of  Wiaipiseoj^ee  Lake  at  ''the  Weirs"  ordered  by  act  of  July  5,  1884. 
Made,  1884,  nnder  direction  of  Col.  Blunt.  Reported  as  unworthy  of  improTe- 
ment,  '85,  479. 

MAPfi. 

'80,362. 


LAKE  UrOBTH,  FLA.    (See  Indian  Rivkr,  Ful.) 


LAIHPRET  RITEBt  N.  H.— Improvembnt  of. 
(Continued  from  Vol*  I,  p.  277.) 


Appropriatiens. 

mi $10.000, '81,496. 


1882 10,000, '82,  503. 

Cemfiierce. 

Extent. of  prospective  benefit  to  commerce,  '81,  495. 
Contracts. 

1882.  T.  8ymonds,  for  dredging,  at  65  cents  per  cubic  yard,  '83,  426. 
Eviriiieers. 

Chief  of  Enoixkbrs. 

Reports,  '81,  70;  '82,  69;  '83,  64;  '84,  73. 
Enoinsbrs  in  Charge. 
Col.  G.  Thorn,  1881-'83.    Reports,  '81,  495 :  '82,  502. 
Col.  C.  E.  Blunt,  1883-'84.    Reports,  '83,  424;  '84,  472. 
Operatieas* 
1881-'82.  2,000  tons  of  bowlders  removed  from  the  channel,  '82,  503. 
1882-'e<3.  12,956  cubic  yards  material  dredged  and  330  cubic  yards  bowlders  re- 
moved, '83,  425.    The  proposed  improvement  essentially  finished,  '84,  73. 
Projects. 
By  Col,  Thom,  1874,  for  improvement  of  the  river,  giving  a  channel  with  a  depth 
of  12  feet  at  meau  high  water  from  its  mouth  up  to  the  Lower  Narrows,  for  a 
width  of  not  less  than  100  feet,  thence  up  to  the  New  Market  Wharves,  a  depth 
of  11  feet  at  mean  high  water,  for  a  width  of  not  less  than  40  feet.    Estimated 
cost,  124,000,  '81,  495. 


£.*ABIOUIL.LE  RIVER,  ARK.—Improvembnt  of. 
(Continued  from  Vol.  I,  p.  278.) 

A  ppropriations* 

1878-'79 115,000 

1880 2,000, '80,  1315. 

Comnierre. 

Demands  of  commerce  do  not  require  further  appropriations,  '82,  215;  '86, 1389. 
Eng^iaeers. 
Chief  of  Engineers. 

Beports,  '80,  154 ;  '81,  217 ;  '82,  215 ;  '83,  222;  '84,  231 ;  'te,  251 ;  '86, 243;  '87, 
209. 
Enoinrers  in  Charge. 

MiO.  W.  H.  H.  Benyaurd,  187&-'81.    Reports,  '80.  1315:  '81, 1434. 

Miy.  T.  H.  Haudburv.  188l-'83.    Reports,  '81,  1514;  '82,  1582;  '83,  1171. 

Maj.  M.  B.  Adams,  1883-'84.     Reporf,  '84.  1403. 

Capt.  H.  8.  Taber,  1884-'—.    Reports,  '85,  1600;  "86,  1388;  '87,  1543. 
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I.>ANOlTII.I.i:  RIVER,  ARK.--Coiitmned. 

Operations. 

1879^-^.  None,  '80,  1315. 

180(M81.  RemoTftl  of  snags  and  overhanging  trees,  '81,  1434. 

1881-'82.  Remoyal  of  snags  and  overhanging  trees,  '82,  1582. 

1882-'85.  No  operations,  '83,  1171;  '84,  1403;  '85,  1600. 

1885-'d6.  Removal  of  snags  and  trees,  '86,  1389. 

lB86-'87.  Removal  of  snags  and  trees  continued,  '87.  1544. 
Projects. 

By  Mi^.  W.  H.  H.  Benyaurd,  1879,  for  the  improvement  of  the  river  by  the  re- 
moval of  logs,  snags,  and  overhanging  trees,  '79,  969.  Accomplished  in  1882 
by  the  expenditure  of  about  1 14,000,  and  subsequent  funds  held  for  future  con- 
tingenciesy  '85, 1600.    No  further  appropriations  reoommended  at  present,  '86^ 


I.A¥FREBIC£BUROM  HARBOR,  IND.— Survey  or. 

Enffliieers. 

Chikt  or  Engikskbs. 

Report,  '85,  285. 
Enoinxkb  in  Charob. 
Lieut.  CoL  W.  £.  MerriU.    Report,  '85,  1839,  1840. 
PlaBS. 
By  Lieut.  Col.  Merrill,  1885,  for  the  removal  of  a  part  of  the  projecting  bar  at  the 
mouth  of  the  Great  Miami  River.    Estimated  cost,  $20,000,  '85,  1842. 
Surveys. 
Ordered  by  act  of  July  5,  1884.    Made  under  direction  of  Lieut.  CoL  Merrill.  '85, 
1840. 


I«i:iPSI€  RITERy  DEL.— Examination  or. 

EBsiiieers. 

CHner  or  Ekoinkers. 

Report,  '84, 138. 
Ekoinsbr  in  Charge. 

Lieut.  Col.  G.  Weitzel.    Report,  '84,  ^54. 
Ajbsistant. 
£.  A.  Oiesler.    Report,  '84,  a54. 
Plans. 
In  1882  Col.  Weitzel  did  not  consider  the  river  worthy  of  improvement  nor  the 
work  a  public  necessity,  '84,  854. 
Surveys. 
Examination  ordered  by  act  of  August  2, 1884.    Made  under  direction  of  Lieut.  Col. 
Weitzel,  '84,  854. 


I^eONARDTOHTIV  HARBOR  (Breton  Bay).  RID.— Improvkmrnt  or. 

Aparepriatieas. 

1878-'79 $9,000 

1880 3, 000, '80, 756. 

1881 3, 000, '81, 951. 

1882 5, 000, '82, 1012. 

1884 3,000,  •84,98L 

1886 6, 500, '86, 902. 

Total 29,500 

1888 3,000,  act  of  August  11, 1888. 

Ceatraets. 

1879.  G.  C.  Fobes  d&  Co.,  for  dredging,  at  16  cents  per  cubic  yard,  '80,  756. 

1880.  National  Dredging  Company,  for  dredging,  at  15  cents  per  cubic  yard,  '81, 950. 

1881.  National  Dredging  Company,  for  dredging,  at  15f  cents  per  cubic  yard,  '82, 
1011. 
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LEONARDTOWN  HARBOR  (Breton  Bay),  MB.-^Jootinued. 

Contracts —Con  tinaed. 
IS&Z.  Potomac  Dredging  Company,  for  dredging,  at  18  cents  per  cubic  yard,  '83, 797. 
1884.  T.  P.  Morgan,  for  dredging,  at  12  oentH  per  cubic  yard,  '85,  964. 
Ib86.  National  Dredging  Company,  for  dredging,  at  11  cento  per  cubic  yard,  '87,  930. 
Engrineers. 
Chief  of  Knoinbkrs. 
Reports,  "80, 112;  '81,  152;  '82, 147;  ^83, 152;  '84,  156;  '85,  145;  '86,  140;  '87, 
107. 
Engixebr  in  Charok. 
8.  T.  Abert,  U.  8.  Agent,  1878-'-.    Reports,  '80,  756;  '81,  949;  '82,  1009;  '83, 
797;  '84,  981;  '86,  964;  '86,  901;  '87,  928. 
Operations. 

l879-'80.  21,600  cubic  yards  dredged  from  basin  and  channel,  '80,  756. 
18-0-Ml.  17,976  cubic  yards  dredged  from  channel  and  basin,  '81,  900. 
lH8l-'82.  16,256  cubic  yards  dredged  from  basin,  '82,  1011. 
1HS>-'8H.  22,048 cubic  yards  dredgeil  from  channel  and  basin,  '83,  798. 
lrtrt:j-'84.  No  operations  for  lack  of  fnnds,  '84,  981. 
lHH4-'85.  20,359  cubic  yards  dredged  from  channel  and  basin,  '85,  964. 
IHaVrtO.  No  oi»erations  for  lack  of  funds,  '86,  902. 
188r>-*87.  40,9;J0  cubic  yards  matcriad  dre<lged,  '87,  930. 
Projects. 
Jiy  Lieut.  Col.  Craighill,  1H7.5,  for  the  formation  of  a  dredged  channel  150  feet  wide 
and  9  feot  deep  from  the  Breton  Bay  to  Leonardtown  wharf.    EstimAted  co«t, 
I^O.O'jO,  '75,  ii,  108;  '80,  757.    After  an  expenditure  of  |23,000,  8.  T.  Abert 
proposed  in  IHST)  an  amended  project,  whereby  the  channel  was  to  be  widened 
to  200  feet  and  the  basin  at  Leonardtown  to  460  feet ;  the  basin  and  channel 
to  be  not  less  than  10  feet  deep.    Estimated  cost,  $26,000,  '85,  965. 
Snrireys. 

MaP8. 

.    '87.930. 


I.E¥FIS  AND  CLARKE'9  RIVER,  OREO.    (See  Young's,  Lbwiband 

CLAKKR'S   IUVKR8.) 


IjEWES,  del. — Construction  of  pier  near. 

(Continued  from  Vol.  I,  p.  229.) 

Anproi^riations. 

lH,0-'79 $3:35,500 

1880 10.000,  '80,607. 

1881 30,000, '81,816. 

1882 13,000,  '82,782. 

Total 368,500 

Contracts. 

1881.  £ppinger  &  Russell,  for  pine  timber  and  creosoted  pileS)  '81,  818. 

1882.  £ppiuger  &  liusscli,  for  pine  timber,  at  $27.25  aud  $:U  per  M,  '82, 782 ;  '83,  655. 

EnKineers- 

Chief  of  Engineers. 

Report*,  '80, 96 ;  '81, 127;  '82, 124 ;  '83, 128 ;  '84.  137 ;  '85, 121 ;  '86, 118;  »87, 80. 
Engineers  in  Charge. 

Col.  J.  N.  Macomb,  1877-'81.     Reports,  '80,  605;  '81,  815. 

Capt.  W.  Ludlow,  l88l-»82.     Report,  '82,  781. 

Lieut.  Col.  G.  Weitzel,  1882-'84.     Report,  '83,  654. 

Lieut.  T.  L.  Casey,  jr.,  March  19  to  April  19,  1884,  '84,  792. 

Maj.  W.  H.  Hener,  i884-'H5.     Report,  '84,  843. 

Lieut.  Col.  H.  M.  Robert,  1885-'—.    Reports,  '85,  845;  '86,  830 ;  •87.  804. 

jLtUXlOlfAlCTfi 

Capt.  W.  Ludlow.    Report,  '81,  818. 

A.  Stierlo.    Report,  '82,  782. 

J.  M.  8tewart.    Reports,  '83,  655;  '84,  844. 
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LiElW^ES,  OEL.— ContiDued. 

Legrislation. 

Senate  resolation  of  Mareh  12, 1886,  directing  au  estimate  to  be  made  as  to  probable 
cost  of  an  iron  superstructure,  '86,  837. 
Operations. 

1879-'80.  Redriving  iron  piles  in  57tli  row  and  ]>lacing  of  52  sets  of  horizontal  braces ; 
snperstrncture  replaced  on  park  of  pior,  'SCY;  ()05. 

1880-'8l.  78  Fer.der-piles  placed  at  pier-head  and  timber  superstructure  partially 
•    renewed,  '81,  1815. 

1861-'82.  107  Fender-piles  placed  and  timber  sapcrstructuro  nartiafly  renewed,  '82, 
783. 

1882-'8;{.  Timber  superstructure  replaced  over  500  linear  feet  of  pier ;  iron  rails 
pnrchased  for  railroad  track  for  fnll  loiigtli  of  pior,  '83,  055. 

1883-*84.  Replacing  timber  superstructure  in  progress;  railroad  track  laid  for  full 
length  of  pier,  ^84,  844. 

1884-W.  No  operations,  '85,  845;  '86,  836;  '87,  804. 
Plans. 

By  Lieut.  Col.  Robert,  1886,  for  an  iron  superstmctiirefluitable  for  the  requirements 
of  the  pier  if  subjected  to  railroad  traffic.     Estimated  cost,  from  $93,000  to 
$115,000,  '86,  838;  '87,  805. 
Projects. 

liy  Lieut.  Col.  Kurtz,  1871,  for  a  landing-pior  in  Dcliiware  Bay,  near  Lewes,  Del., 
about  1,800  feet  long,  with  floor  13  feet  above  mean  low  water.  From  the  shore 
end  outward  for  a  distance  of  1,200  feet  the  pier  to  be  22  feet  wide,  and  from 
thence  to  the  outer  end  43  feet  wide ;  the  superstructure  to  consist  of  iron  screw- 
piles  from  22  to45  feet  long  and  5^-  to  8  inches  in  diamet^.r;  the  superstructnre 
carrying  the  floor  to  be  of  wood.  Estimated  cost,  |278, 423.78,  »71,  670-680. 
Increased  to  |387,4i;).67,  '74,  ii,  133,  134. 

The  substructure  was  completed  in  18H0,  *80,  600. 

Tbe  total  amount  appropriated  has  been  $368,500,  '86,  837. 

See  also  Plans. 


CEHriS  BITJBB,  UTASH.— ExAJfiNATiON  of. 

£ng[ineers. 

Chibf  ov  Enginkers. 

Reports, '83,  342;  '85,  372. 
Enoinrbrs  in  Charge. 
Capt.  C.  F.  Powell.    Report, '84,  2293. 
Maj.  W.  A.  Jones.    Report,  '85,  2444. 
Plans. 
In  1883  Capt.  Powell  considered  a  part  of  the  river  worthy  of  minor  improvementy 

but  that  the  work  was  not  a  public  necessity,  '84,  2293. 
In  1884  Maj.  Jones  considered  the  river  worthy  of  improvement  at  an  annual  cost 
of  $1,000  for  the  removal  of  snags,  '85,  2444. 
Snrvejrs. 
Examination  ordered  by  act  of  August  2,  1882.    Made  under  direction  of  Capt. 

Powell,  '84,  2293. 
Examination  ordered  by  act  of  Jul?  5,  18:^.     Made  nnder  direction  of  Mi^.  Jones, 
'85,  2444. 


liGXINOTONv  MO.    (See  Missouri  River  between  mouth  and  Sioux  Citt.) 


lilCKINO  RITER,  KY.— Examination  op. 
^Continued  from  Vol.  I,  p.  280.) 

[S3,000  appropriated  by  act  of  August,  11,  1888.] 
Commerce. 

Commercial  statistics,  '82,  1966. 
En^rineers. 

Chief  of  Exgineeks. 
Reports,  '81,  265;  '82,  260;  '85,  285;  '87,  249. 
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LICKIIVG  RITEB,  KT.-Cod tinned. 
E  nirineera— Continued. 

KNOINESR8  IN  ChaROK. 

M%J.  J.  W.  Cnyler.    Report,  '82,  1964. 
Lient.  Cel.  W.  £.  Merrill.     Report,  '85,  1843. 
MaJ.  J.  C.  Poflt.    Report,  '87,  1^02. 
Plans. 
In  1882  MaJ.  Cuyler  considered  tbat  the  radical  improvement  conld  only  be*  ac- 
complished by  locks  and  dams  at  an  estimated  cost  of  |684,0<X),  '82,  iua5. 
By  Lient.  Col.  Merrill,  1685.  for  the  connection  of  navigation  of  the  Licking  with 
that  of  the  Ohio  river  by  the  removal  of  the  bar  at  the  month  of  the  former. 
Estimated  cost,  $75,000,  '85.  1844. 
By  MaJ.  Post,  1887.  for  an  improvement,  extending  from  Farmers  to  West  Liberty, 
byremoval  of  snags  and  similar  obstructions.    Estimated  cost,  |17,G80,  '87, 

Examination  ordered  by  act  of  Jnne  14, 1880.  Made  under  the  direction  of  MaJ. 
Cnyler,  '82,  1964. 

Previous  surveys,  '82,  1964. 

Of  bar  at  mouth  of  the  river  ordered  by  act  of  July  5, 1884.  Made  under  direction 
of  Lieut.  Col.  Merrill,  '85,  1843. 

From  Farmers  to  West  Liberty  ordered  by  act  of  August  5,  1886.  Made  under  di- 
rection of  MaJ.  Poet,  '87,  1902. 


LILI^UVOTOHr  BITER,  1««  €•— Improvxmknt  of. 

Appropriations. 

1881 $3,000,  '81,  102L 

1882 3,000, '82,  1101. 

Enirtiieers. 

Chief  of  £KGnnEERS. 

Beports,  '80,  125;  '81,  165;  '82,  160;  '83,  168;  '84,  173. 
Bkoinesrs  in  Charge. 
Capt.  C.  B.  PhiUips,  1880-'82.    Report,  '81,  1026,  1021. 
Capt.  J.  Mercur,  1882-'84.    Reports,  '82, 1101;  '83,  860. 
Capt.  F.  A.  Hinman,  1884.    Report,  '84,  1044. 
Assistants. 
J.  P.  Darling.    Report,  '81,  1022. 
W.  H.  James.    Reports,  '83,  861;  '84,  1044. 
Operations. 
1882-'83.  River  cleaned  of  snags  and  obstructions  from  month  to  LiUington ;  cut- 
off dredged,  '83,  861. 
1883-'84.  Dredging  of  cut-offs  completed  to  a  depth  of  from  6  to  10  feet  at  low 
water;  projecting  points  cut  off  and  a  small  island  removed ;  completing  im- 
provement proposed,  '84,  1044. 
Projects. 
By  Capt.  Phillips,  1881,  for  improvement  from  month  to  Lillington,  a  distance  of 
11  miles,  by  removal  of  snags,  logs,  and  trees,  and  three  projecting  points  of 
-    land,  and  dredging  cut-offs  so  as  to  give  the  river  a  navigable  depth  of  5  feet. 
Estimated  cost,  $6,003,  '81,  1022.    Completed  in  1884,  '84,  1044. 
Surveys. 
Ordered  by  act  of  June  14, 1880.    Made,  1881,  under  direction  of  Capt.  Phillips,  '81, 

1020. 
Maps. 
'83,  860. 


LIJUESTONE  creek,  KT.- examination  of  bar  at  mouth  or. 

Eni^ineers. 

Chief  of  Exqikebrs. 

Report, '87,  244. 
Enginkrr  in  Charge. 

Lient.  Col.  W.  E.  Merrill,  1887.    Report,  '87,  1834. 

Lieut.  L.  H.  Beach.    Report,  '87,  1834. 
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I^IRIESTONE  CREEK,  KT.-Con^iiiaed. 

Plans. 

Lieut.  Col.  Merrill,  1887,  reports  the  locality  as  no  worthy  of  improvement,  '87, 

1834. 
Snrire^s. 
Examination  ordered  by  aot  of  August  5,  1886.     Made,  1887,  under  direction  of 

Lieut  Col.  MerrUl,  *87,  1834.^ 


I.INK  HORN  BAT,  TA.    (See  Broad  Bat.) 


liinriL  RIVER,  OREOOlf. 

Examination  ordered  by  aot  of  August  5,  1886,  '87,  330. 


lilTTIiE  CR^EK,  DEIj.— Examination  of. 

Engineers. 

Chikf  of  Enoinesrs. 

Reports, '80,  98;  '81, 129. 
Enginbbr  in  Charge. 

Cel.  J.  K.  liacomb.    Report,  '80,  829. 
Assistant 
W.S.  Edwards.    Report, '80,  829. 
Plans. 
By  Col.  Macomb,  1880,  for  improTement  from  mouth  to  Little  Creek  Landing,  3^ 
miles,  by  excavation  of  channel  6  feet  deep  and  40  feet  wide,  with  four  short 
canals  across  sharp  bends  in  the  creek.    Estimated  cost,  $17,200,  '81, 830. 
Surveys. 
Ordered  by  act  of  June  14, 1880.    Made,  1880,  under  direction  of  Col.  Macomb,  '80, 


I.ITTI.E  HARBOR  AT  PORTSMOUTH,  N.  H.-Surtby  and  im- 
provement OF. 

Api^ropriatiens. 

1886 $10,000. '86,  60. 

1888  ( harbor  of  refuge) 20, 000,  act  of  August  11, 1888. 

Commerce. 

Necessity  for  harbor  of  refuge,  '85,  483,  '87,  469. 
Contracts. 

1887.  Moore  &  Wright,  for  dredging,  at  24  cents  per  cubic  yard,  '87,  468. 
Engrtneers. 
Chief  of  Engineers. 

Reports, '85,  60,480;  '86,  5l>;  '87.  21. 
Engineers  in  Charge. 
Col.  G.  Thom.    Report,  '82,  507. 
Col.  C.  E.  Blunt.    Report.  '85,  480. 
Maj.  J.  A.  Smith,  1886-'—.    Report,  '87,  468. 
Operations. 

188&^87.  Contract  entered  into  for  dredging  37,500  cubic  yards  of  material,  '87,  468. 
Plans. 
By  Col.  Blunt,  for  the  conversion  of  Little  Harbor  into  a  larger  harbor  of  refuge 
by  extending  area  and  construction  of  two  breakwaters.     Estimated  cost, 
$154,000,  '85,  481. 
By  Maj.  Smith,  1838,  for  an  enlarged  harbor,  at  an  estimated  cost  of  $165,000,  '87, 
470, 
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£.ITTLE  HARBOR  AT  PORTSMeVTH,  N.  H.-ConHuned. 

Projects. 

By  Col.  G.  Tbom,  1882,  for  dredginf^  a  cbaBnel  of  entrance  to  the  inner  barber  9  feet 
deep  at  mean  low  water  and  lOU  feft  wide,  widening  tbe  anchorage  baatn  t-o3UU 
feet  for  a  distance  of  700  feet  and  giving  additional  protection  Vy  uDmall  bmak- 
water  on  tbe  ledge  at  Jerry  Point.  Estimated  cobI,  $33,U00|  '82,  507 ;  '85, 481 ; 
'86,60;  '87,468. 
Surveys* 

Survey  witb  a  view  to  ita  iaiproveinent  for  a  barbor  of  refuge  ordered  by  act  of 
July  5, 1884.    Made  under  direction  of  Col.  Blunt,  '85,  480. 

Maps. 
'87,  470. 


I.ITTI.1:  KANA^FHA  RITER,  W.  TA.— Improvbmknt  of. 

(See  Kanawha  Bivkk  (Little),  W.  Va.) 


L.II'TLE  KANAIW^HA  RIVER,  "W.  TA.— Survey  for  ice-iiarbor  at. 

EnKineers. 

Chief  of  Enoixebrs. 

Report,  '80,  195. 
Engineer  in  Charge. 

Maj.  W.  E.  Merrill.    Report,  '80.  1790. 
Assistant. 

W,  E.  Strong.    Report,  '80,  1793. 
Private  and  Corporate  Work. 
Petition  of  Little  Kanawha  Bridge  Company  with  reference  to  tbe  disposal  of  tbeir 
bridge  as  an  obstruction  in  tbe  river,  '80,  1797. 
Plans* 
By  Maj.  Merrill,  IS60,  for  construction  of  two  ice-breakers  of  timber  and  stone  below 

railroad  bridge  across  tbe  Ohio  River.    EHti mated  cost,  |6,000,  '80, 1796. 
By  Maj.  Merrill,  1880,  for  raising  wagon  biidge  near  montb  of  Little  Kanawha 
River  'SrZ  feet  and  construction  of  approaches  thereto.    Estimated  cost,  $80,000, 
'80,  1795. 
Modi6cation  of  above  plan.    Estimated  cost,  $60,000,  '80,  1795. 
Surveys. 
Ordered  by  act  of  March  3, 1879.    Made,  1880,  under  direction  of  Maj.  Merrill,  '80, 
1790. 


L.1TTLE  LAKE,  LA.-Survey  of. 

Eng^ineers* 

Chikf  of  Engineers. 

Reporto,  '80,  146 ;  '81,  197. 
Engineer  in  Charge. 

Maj.  C.  W.  Howell.    Report,  '80,  1307. 
Assistant 
H.  S.  Douglass.     Report,  '80,  1308. 
Plans. 
By  Maj.  Howell,  1881,  for  channel  50  feet  wide  and  5  feet  deep  from  New  Orleans  to 

Barataria. 
Route  1.   Clearing  obstructions  from  Bayou  Barataria  and  dredging  channel  at 
Pointe  le  Garde  and  at  head  and  month  of  Bayou  St.  Denis.     Estimated  cost, 
$78,48(i,  '81,  1314. 
Route  2.  Clearing  Bayous  Barataria  and  Dupont,  cutting  canals  at  Bayou  Dnpont, 
and  connecting   Bayous  Dupont  and    Cutler.     Estimato<l  cost,  $108,158,  '81, 
1314. 
Surveys* 
Ordered  by  act  of  Juno  14, 1880.    Made,  1881,  under  direction  of  Maj.  Howell,  '81, 
1307. 
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i^iTTifi:  narraoahtsctt  bat,  r.  i.  and  conn. 

(See  KARRAGilNSBTT  BaY  (LiTTLE),  R.   I.  AND  CONN.) 


LITTE.E  PEE  DEE  RIVER.    (See  Pee  Dkb  (Little)  River.) 


I.ITTI4E  RED  RIVER,  ARK.    (See  Red  River,  UtTLB.) 


LITTLE  RIVER9  ARK.— Examination  of. 

Conmieree. 

Commercial  tttatistics,  '84,  1407, 1408. 
Encrineers. 
Chief  of  Engineers. 

Reports,  "84,  232;  '87,  210. 
Engineers  in  Charge. 
Capt.  Jt  H.  Handbury.    Report,  '84,  1406. 
Capt.  H.  S.  Taber.    Report,  '87,  1545. 
Physical  Characteristies. 

River  described,  '84,  1407. 
Plans. 
In  1882  Capt.  Handbury  did  not  consider  the  river  worthy  of  improvement  nor  the 

work  a  public  necessity,  '84,  1407. 
In  1887  Capt.  Taber,  after  a  re-examination,  expressed  the  same  opinion,  '87,  1545. 
Snrrevs. 
Examination  ordered  by  acts  of  August  2,  1882,  and  August  5, 1886,  '84,  1406:  '87, 
1545. 


LITTLE  RIVER,  KV.—Examination  of. 

EB^ineers. 

Chief  of  Engineers. 

Report,  '85,  279. 
Engineer  in  Charge. 
Maj.  W.  R.  King.    Report,  '85,  1772. 
Plans. 

In  1884  Maj.  King  did  not  consider  the  river  worthy  of  improvement,  '85,  1772. 
Surveys. 
Examination  ordered  by  act  of  July  5,  1884.    Made  under  direction  of  Maj.  King, 
'85,1772.  ^ 


LITTLE  RIVER,  LA.— Examination  of. 

C|2,500  appropriated  by  act  of  August  11,  1888.] 
Enisrlneers. 
Chief  op  Engineers. 

Report,  '87,  203, 
Engineer  in  Charge. 

'  Capt.  J.  H.  WiUard,  1887.    Report,  '87,  1498. 
Phifsleal  Cbaraeteristics. 

Description,  '87,  1498. 
Plans. 
Capt.  Willard  estimates  |2,500  as  the  sum  required  for  clearing  the  river  of  obstruc- 
tions, '87.  1499. 
Surveys. 
Examination  ordered  by  act  of  August  5,  1886.    Made,  1887,  under  direction  of 
Capt,  Willard, '87,  1498    .^*       ^         » 
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I.ITTLE  BITER,  1110.,  Tram  Hemersville  te  its  JuiieCioii  wltli 
the  Saint  Franeis^-ExAMiNATioK  of. 

[|5,000  appropriated  by  act  of  Aagnsi  11;  188S.] 
Encrineers. 
Chief  or  Ekoinkbrs. 

Report,  '87,  210. 
Enginbkr  in  Charge. 
Capt.  U.  S.  Taber,  1887.    Report,  '87, 1548. 
Plans. 
By  Capt.  Tabor,  1887,  for  an  eij^bt-months  uavigation  to  HomersviUe  by  dam  con- 
stmction  and  Bnag  removal.    Estimated  cost,  $8,000,  '87,  1549. 
Surveys* 
Examiuation  ordered  by  act  of  August  5, 1686.    Made  nnd^i*  direction  of  Capt. 
Taber,  '87,  1548. 


I.ITTI.E  SODVS  HABBOB,  M.  T.    (See  SoDUS  Harbor  (Little),  N.  Y.) 


LITTLE  TENNESSEE  BIVEB,  TENM.-Impbovbmekt  of. 

Ai^proi^riatiens. 

J'jHa $5,000, '82.  1869. 

Eng^ineers. 

Chief  of  Engineers. 

Reports,  '81, 5tt8;  '82.  252;  '83,  259;  '84,  259;  '85.  278;  '86,  270;  '87,  232. 
Enoincers  in  Charge. 
Maj.  W.  R.  King,  1881-'86.    Reports,  '82,  1868,  1871;  '83,1507;   '84,  1659;  '85, 

1769, 
Lieut.  Col.  J.  W.  Barlow,  1886-'—.    Reports,  '86,  1524 ;  '87,  1752. 
Asair'Tant 
J.  H.  Maybew.    Report,  '82,  1872. 
Operations. 
l882-'83.  110  cubic  yards  rocks  and  bowlders  excavated  fromcbannel;  156  cubic 
yards  riprap  dam  and  11  cubic  yards  embankment  built;  110  snags  and  trees 
removed,  '83,  1507. 
1883-'84.  1,409  cubic  yards  rock,  bowlders,  and  gravel,  182  snags,  and  421  trees  re- 
moved, aud  1,380  cubic  yards  rock  placed  in  wing-dams,  '84, 1660. 
1884-'87.  No  operations,  '85,  1770;  '86,1524;  '87,  1753. 
I^roJects• 
By  M%i.  King,  1882,  for  improvement  from  its  mouth  to  tbe  mouth  of  the  Telllco 
River,  about  13  miles,  by  removal  of  snags,  logs,  bowlders,  and  similar  obstruc- 
tions, and  construction  of  stone  wing-dams,  srcuring  a  channel  40  feet  wide 
and  2  feet  deep.    Estimated  cost,  $23,724,  '82,  1868, 1869. 
Surveys* 
Examination  ordered  by  act  of  March  3,  1881.    Made,  1882,  under  direction  of  Maj. 
King,  '82,  1868. 


IiITTIjE   TBATEBSE   BAT,  IfllCH.-— Examination  fob  harbor  of 

REFUGE  AT. 

Ennrineers. 

Chikf  of  Enginebrs. 

Report,  '85,  324. 
Engineer  in  Charge. 

Capt.  D.  W.  Lockwood.    Report,  '85,2095. 
Plans. 
In  1884  Capt.  Lockwood  did  not  consider  the  locality  worthy  of  improvement,  '85. 


Surveys. 

Examination  ordered  by  act  of  July  5,  1884.    Made  uu^er  direction  of  Capt.  Lock^ 
wood, '85,  2096. 
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I«£.OTD>S  HARBOR  AND  COLD  SPRIHTOS  BAT,  N.  T.    (See  Chan- 

NSL  BKTWKKN  LLOYD'0  HaRBOR  AND  COLD  SPKINQ6  BaY,  N.  T.) 


LOCK  WOOD'S  FOLLT  RIVER,  Ji.  C— Subvky  or. 

(Gontiaaed  from  VoL  I,  p.  283.) 

BBgrtneera. 

Chibf  of  Enoinbrrs. 

Reports,  '80,  125;  '87,  139. 
Enoinbbrs  in  Chargb. 

Capt.  C.  B.  Phillips.    Report,  *80,  909. 

Capt.  W.  H.  Bixby.    Report,  '87,  1099. 

A86I8TA2n*8. 

C.  W.  Forster.    Report,  '80,  910. 
J.  H.  Bacon.    Report,  '87, 1101. 
PIniis. 

By  Capt.  Phillips,  1880,  for  improyement  of  river  for  a  distance  of  20  mUes  ftom 

its  month  by  dredging  a  channel  75  feet  wide,  8  feet  deep,  and  2,100  yards  Ions 

through  bar  at  month,  also  closing  cnt-o£f  below  Mercer's  Lauding.    Estimated 

cost,  117,379.95,  '80,  909. 
By  Capt.  Bixby,  1887,  for  the  formation  of  a  dredged  channel  7  feet  deep  and  100 

feet  wide  from  the  mouth  to  the  head  of  navigation  at  l^ckwood's  Folly  Bridge. 

Estimated  cost,  $40,000,  '87,  1101. 
Surveys. 
Ordered  bv  act  of  March  3, 1879.    Made,  1880,  nnder  direction  of  Capt.  Phillips, 

'80,  909.    Ordered  by  act  of  Angust  5, 1886.    Made  under  direotion  of  Capt. 

Bixby,  '87, 1100. 
Maps. 
'87, 1100. 


LOOOT  BATOU,  LA.    (See  Bayou  Logoy,  Lakb  Bibtbnbau,  and  thk  Dob- 

CHKAT,  La.) 


LON O  BEACH,  N.  T.    (See  Baij>win  Rivbr,  N.  Y.) 


LONG  BRANCH,  If.  J.— Examination  for  breakwatbr  at. 

Conmierce. 

No  requirement  for  harbor  of  refuge,  '84,  764. 
Enirineera. 
Chibf  of  Enoinbbrs. 

Report,  '84, 122. 
Enoinrbr  in  Ciiargb. 
Lieut.  Col.  G.  L.  Gillespie.    Report,  '84,  763. 
Plans. 

Lient.  Col.  Gillespie  did  not  consider  the  locality  worthy  of  improvement,  '84,  764. 
Surveys. 
Examination  ordered  by  act  of  August  2,  1882.    Made  under  direotion  of  Lieut. 
CoL  GiUespie,  '84, 123. 


LOOSASCOONA  RITER,  MISS.— Examination  o?, 

Enyiiieers. 

CuiBF  OF  Enoinbbrs. 

Report,  '84,  226. 
Enginbbr  in  Chargb. 

gapt.  A.  M.  Miller.    Report,  '84,  1344^ 

J443BN 18 


274  INDEX   OF 

I^OOSASCOONA  BJVCR,  IHISS.— Contioaed. 

E  ng^neers— Continued. 
Assistant. 
W.  S.  Davis.    Report,  '84, 1344. 
Plans. 
lu  1883  Capt.  Miller  did  not  consider  the  river  worthy  of  improvement  nor  the 
work  a  public  necessity,  '84,  1344. 
Surveys. 
Exam mation  ordered  by  aot  of  August  2, 1882.    Made  under  direction  of  MaJ .  Miller, 
'84, 1344. 


I.OVISA  FORK  OF  8AIVD¥  RIVER,  VA.    (See  Bio  Samdt  River.) 


JLOUISIAiVAf  no.   (See  Mississippi  River  from  Dks  Moinss  Rapids  to  thje 

MOUTH  OK  the  ILLINOIS  KlVSU.) 


JLOWER  CI.EARWATER  RIVER,  IDAHO-Improvkmicnt  of. 

(See  Clearwater  River,  Idaho.) 


£,OWER  WILLAJHETTE  AlVD  COLUlflBIA  RIVERS,  OREG.~ 

Improvement  of. 

(See  Willamettj£  and  Columbia  rivers,  Orbg.) 


£.UBEC  CHANlirEL,  IHE.—Improvement  of. 

(Continued  from  Vol.  I,  p.  283.) 
Appropriations. 

1?S79 $44,000 

1880 20,000,  '80,  327. 

1881 45,000, '81,  460. 

1882 20,000,  '82.488. 

1884 10,000,  '84,  461. 

1886 10,000, '86.  530. 

Total '.,..  149,000 

1888 20,000,  act  of  Auf^ust  11,  1888. 

Contracts. 

1880.  Atlantic  Dredging  Company,  for  dredging,  '80,  328. 
18HI.  Mooro  &  Wright,  for  dredging,  '81,  460. 

1882.  Moore  &  Wright,  for  dredging,  at  37  cunts  percnbic  yard,  '82,  488. 
1884.  W.  S.  White,  for  jetty  construction,  '84,  461.     Moore  &  Wright,  for  dredg- 
ing, at  42  cents  per  cubic  yard,  '85,  464.    G.  W.  Townsend,  for  rock  removal, 
at  $24.90  per  cubic  yard,  '85,  462. 
1887.  Moore  <&  Wright,  for  dredging,  at  35  cents  per  cubic  yard,  '87,  437. 
Engineers* 
Chief  of  Engineerb. 

Reports,  '80,  63;  '81,  64;  '82,  63  j  '83,  59;  '84,  67;  '85,  55;  '86,  54;  '87,  14. 
Engineers  in  Charge. 

Col.  G.  Thorn,  187tMH3.     Reports,  '80,  :?25 ;  '81,  459 ;  '82,  486. 
Col.  C.  E.  Blunt,  188:5-'8C.     Reports,  '83,  407;  '84,  460;  '85,  462. 
Miy.  J.  A.  Smith,  1886-'—.     Reports,  '86,  527 ;  '87,  436. 
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I^UBEC  CVLANMIEI^  StC-Coiitmiwd. 

Operatiens. 

Iti7&''d0.  3,720  cable  yards  material  dredged,  *80,  326;  *81,  450. 

18Ha-*81.  13,:e7  cubic  yards  dredged,  '81,  459;  '82,  4tf7. 

lH81-'8-2.  41,330  cubic  yarda  material  dredged,  '82,  64,  4^7. 

ld82-*83.  45>831  cubic  yards  mat«rial  dredged  from  cba&nel,  '83,  408. 

1883-^84.  No  operations,  '84,  460. 

ltft^-'85.  134  linear  feet  8t(>ne  jetty  built ;  rock  removal  commeuced ;  23,272  cubic 

yards  material  dn^dged,  '85,  462. 
1885-^86.  5,792  cubic  yanis  material  dredged,  *86,  528. 
188()- 87.  966  cubic  yards  material  dredged  from  the  channel,  '87,  436. 
Projeets* 
By  Lieut.  Col.  Thorn,  1879,  for  improvement  of  bars  between  the  Narrows  and 

Western  Bar  Beacon,  a  distance  of  2^  miles,  by  widening  the  channel  to  200 

feet  and  deepening  to  12  feet.    Estimated  cost,  f4^,000,  '79,  44,  24<),  280,  ;j82. 

Revised  in  1880  to  f  130,000,  '80,  326.    Amended  in  1881  and  1882  to  Sir>l,0O0, 

'81.460;  '82,487. 
From  1879  to  1882,  iuclumvo,  $129,000  was  appropriated. 
In  1883  Col.  Blunt  proposed  incn^asing  the  width  of  channel  to  275  feet  aod  depth 

to  15  feet,  at  an  estimated  cost  of  $113,000,  '83,  409 ;  '85,  463. 
In  1884  the  aggregate  of  appropriations  was  $139,000,  when  the  estimate  to  complete 

was  amended  to  $167,500,  '86,  529. 
Surveys. 
Maps. 
'84,460. 


I^UDINGTOIV  IIARBOB,  niCH.— Improvement  of. 

(Continued  from  Vol.  I,  p.  284.) 

A  pi^rei^riations. 

1867-79 $196,185 

1880 8,000, '80,  2014. 

1881 10,000,  '81,2209. 

1882 12,000,  '82,2291. 

1884 10,000,  '84,1978. 

1886 56,250,  '86,1761. 

Total 292,435 

1888 60,000,  act  of  August  11, 1888. 

Commerce. 

Vessels  lost  between  Big  and  Little  Point  Sable,  between  1848  and  1881,  '82,  2300. 
Contracts. 
1879.  Dewar  <&  Corlett,  materials  and  labor,  '80,  2014.    D.  Dewar,  for  pier  exten- 
sion, superstructure,  and  dredj^ing,  '81,  2208. 

1881.  D.  Dewar,  for  pier  construction  and  dredging,  '82,  2291. 

1882.  T.  H.  Smith,  for  dredging,  at  29  cents  per  cubic  yard,  '83,  1816. 

1883.  C.  E.  Mitchell,  for  crib  construction,  '85,  2074. 
Eng^ineers. 

Chief  of  Enginkers. 
Reports,  '80,  215;  '81,  292;  '82,  286,2292;  '83,  294;  '84,  295,  301;  '85,  317,  324, 
2090;  '86,312;  '87,279. 
Board  of  Engineers. 
Convened  by  S.  O.  No.  181,  C.  of  E.,  1884,  to  report  upon  a  plan  with  estimate  for 
harbor  of  refuge  at  Ludmgtou,  Mich.    '85,  2073.    (Lieut.  Cols.  Foe  and  Bar- 
low and  Capt.  Lock  wood.) 
Engineers  in  Charge. 
M^.  P.  Harwood,  18rt0-'82.    Reports, '80,  2013;  '81,  2208;  '82.  2203. 
Maj.  D.  P.  Heap,  1882-^83.    Report,  '82,  229^ 

Capt.  D.  W.  Lock  wood,  1883-'— .    Reports, '83,  1815;  '84,  1977;  '85,  2072,  2091; 
•86.  1761 ;  '87,  2184. 
Operations* 
1879-'80.  100  linear  feet  crib- work  placed  in  pier  extension,  '80,  2013. 
1880-'81.  122  cords  stone  used  in  refilling  south  pier ;  piers  and  revetments  made 

sand  tight;  south  pier  extended  50  feet,  '81,  2208. 
1881-82.  50  by  30-foot  crib  sunk  in  prolongation  of  south  pier ;  150  linear  feet  super- 
stmcture  built;  5,000  cubic  vards  sand  dredged  from  bar  at  mouth  of  channel, 
•88,  2290. 
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LUDIRrOTON  HARBOB,  IHICH.— Coutinoed. 

Operatieiis— Continued. 
Iti8:^^83.  Outer  end  of  sonth  pier  repaired;  100  linear  feet  Haperstractare  bailt; 

4,020  oubio  yards  material  dredged  from  obannel,  '83,  1815. 
1883-'84.  10,3:)d  oabic  vards  material  dredged  from  between  piera ;  nortb  side  of 

south  pier  repaired,  '84,  1977. 
18B4-'85.  Sonth  pier  extended  50  feet  and  part  of  the  superstructure  for  same  built, 

•85,  2073. 
1885-^86.  9,990  cubic  yards  of  material  dredged  from  between  piers,  '86^  1761. 
1886-'87.  No  operations,  '87,  2185. 
Plans. 
By  Gapt.  Lockwood,  for  a  harbor  of  refnfce  through  the  construction  of  an  outer 
breakwater,  at  an  estimated  cost  of  $861,260,  '85,  2091,  2029. 
Projects. 
By  Maj.  Wheeler,  1866,  for  two  parallel  crib>piere  200  feet  apart  extending  into  the 
lake  450  feet  on  north  side  and  640  feet  on  south  side;  repairs  to  old  north  slab- 

Sier;  removal  of  old  south  slab-pier;  close  piling  on  south  side  of  crib,  and 
redging  to  12  feet,  '67,  25,  114.    Estimated  cost  amended  in  1879,  |213,787, 
'80,  2014 ;  '85,  2074. 
Whole  amount  appropriated  from  1867  to  1884,  inclusive,  $236,185,  '85,  2074. 
By  Capt.  Lockwood,  1884,  for  formation  of  harbor  of  refuge  by  widening  to  400 
feet  the  present  entrance  to  Pere  Marquette  Lake  by  construction  of  a  new 
south  pier  and  dredging  channel  to  18  feet.     Estimated  cost,  $419,185,  '84, 
2001 ;  '85,  2093.    Recommended  by  Board  of  Engineers,  1884,  '85,  2093. 
Surveys. 
For  harbor  of  refuge,  '82,  2290. 
Maps. 
'82,2292;  '84,1977. 


liVaiBEB  BITEB,  N.  C— Survey  of. 

[$6,000  appropriated  by  act  of  August  11,  1888.] 
Eni^ineers. 
Chief  of  Exginbbrs. 

Report,  '87,  i:J9. 
Engineer  in  Charge. 

Capt.  W.  H.  Bixby,  1887.    Report,  '87,  1102. 
Physical  Characteristics. 

Description  of  the  river,  '87,  1103. 
Plans. 
By  Capt.  Bixby,  1887,  for  clearing  the  river  of  obstructions  so  as  to  permit  of  a  4  to 
6  foot  draught  steam  navigation  from  its  mouth  to  Lumber  ton.     Estimated 
cost,  $35,000,  '87,  1106. 
Surveys. 
Ordered  by  act  of  August  5, 1886.    Made,  1887,  under  direction  of  Capt.  Bixby,  '87, 
1104, 


I.¥IIICH»S  BIVEB,  S.  C.-Survey  of. 

Engineers. 

Chief  of  Engineers. 

Reports,  '80,  125;  '81,  168. 
Engineer  in  Ciiarge.* 

Capt.  C.  B.  Phillips.    Report,  '81,  1038. 
Assistant. 
J.  P.  Darling.     Report,  '81,  1039. 
Physical  Characteristics. 

Description  of  river  and  its  obstructions,  '81,  1039. 
Plans. 
By  Capt.  Phillips,  1881,  for  improvement  between  the  Wilmington,  Columbia  and 
Augusta  Railroad  Bridge  and  its  mouth,  by  removal  of  suags,  logs,  and  fallen 
trees.    Estimated  co»t,  $45,000,  '81,  1039,  1040. 
Snmreys. 
Oriiered  by  act  of  Juno  14,  1880.     Made,  1880,  under  direct  ion  of  Capt.  Phillips,  '$1, 
1038, 
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tsVNti  llABBeB,  MASS.— Improvement  op. 

Appropriations. 

18«-2 160,000, '83,  461. 

1886 6,000,  '86,578. 

1888 10,000,  actof  Aagostll,  1888. 

Commerce. 

Statistics,  '83.  462. 
Contracts. 
1884.  Moore  &  Wright,  for  dredging,  at  23^  cents  per  cubic  yard,  '84,  522. 
1886.  A.  R.  Wright,  fot  dredging,  at  21^  cents  per  cubic  yard,  "87,  510. 
Engineers. 
Chief  of  Engineers. 

Reports,  '81,  77 ;  "82,  77;  '83,  71 ;  '84,  77,  523 ;  '85,  65;  '86,  65 ;  '87.  26. 
Board  of  Engineers. 
Convened  at  New  York  April  10,  1884,  to  report  npon  Col.  Thorn's  projoct  for  im- 
provement of  Lynn  Harl>or.    Report,  '84,  524.     (Lieut.  Cols.  Abbot  and  Com- 
stock.) 
Engineers  in  Charge. 
Col.  G.  Thorn,  18dl.    Report,  '82,  544. 

Maj.  C.  W.  Raymond,  188:i-'8<>.    Reporte,  '83,  460;  '84,  520,  531,  549;  '85,  516. 
Lieut.  Col.  O.  L.  Gillespie,  188(>-'~.    Reports,  '86,  577;  '87,  508. 
Assistant 
H.  F.  Bothfield.    Report,  '84,  531. 
Operations. 
History  of  harbor,  '84,  538. 
^884-'^.  170,445  cubic  yards  material  dredged  from  the  lower  and  upper  channels, 

'85,  517. 
1885-'86.  No  operations,  '86,  578. 

1886-^87.  50,089  cubic  yards  dredged  from  inner  channel,  '87,  509. 
Piiysical  Characteristics. 
Prevailing  winds  and  tidal  data,  '84,  536,  537. 
Current  observations,  '84,  546. 
Plans. 
By  Col.  Thom,  for  improvement  of  harbor  by  means  of  two  rubble  breakwaters, 
'84,  524,  529. 
Projects. 
By  Board  of  Engineers,  1884,  for  the  formation  of  a  channel  200  feet  wide  and  10 
feet  deep  at  mean  low  water,  from  a  point  near  the  White  Rocks  to  deep  water 
opposite  Little  Nahant,  and  from  deep  water  opposite  Sand  Point  to  Lynn  Har- 
bor line.    The  npper  part  of  the  channel  to  be  maintained  by  occasional  dredg- 
ing, the  lower  part  by  a  training-wall  joining  the  land  at  Little  Nahant. 
Estimated  cost,  |I45,000,  '84,  521,  SiS.    Cost  revised  to  $157,000,  '85,  517 ;  *87, 
509. 
Surveys. 
Ordered  by  act  of  March  3, 1881.    Made,  1881,  under  direction  of  Col.  Thom,  '82, 

544. 
Of  harbor,  1885,  '85,  517. 
Maps. 
'84,532. 
Of  upper  channel,  '86,  578. 


I.TIVN  HAVE IV  BAY,  VA.    (See  Broad  Bat.) 


RIACneDOC  (UPPER)  CREEK,  TA .^Survey  of. 

Engineers. 

Chief  of  Engineers. 

Reports,  '81,  158;  '82,  154. 
Engineer  in  Charges. 
8.  T.  Abert,  U.  8.  Agent.    Report,  '82,  1067. 
Plans. 
By  8.  T.  Abert,  1882,  for  excavation  of  a  7  J-foot  channol  75  feet  wide,  from  Potomac 
River  to  Clannahan's  Wharf,  $:)5,771 ;  for  a  similar  channel  from  the  Potomac 
River  to  Milford  Landing,  $53,769,  '82,  1067,  1068. 
Surveys. 
Ordered  by  sot  of  Maioh  3, 188L    Made,  1882,  under  direction  of  &  T.  Abert,  '82, 
1007. 
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MACKIIirAC  CITFy  lUCII.— Survxt  for  brrakwatek  at. 
(Continued  from  Vol.  I,  p.  287.) 

Commerce- 
Interests  of,  reqnire  protection,  '80,  2056. 
Decadence  of  same,  '87,  2272. 

Eng^ineers. 

Chief  of  Engineers. 

Reports,  '80,  221 ;  '85,  332;  '87,  204. 
Engineers  in  Charge. 
Maj.  F.  Harwood,  1879-'80.    Report.  '80,  20r>r>.     • 
Lieut.  Col.  O.  M.  Poe.     Roporte,  '85,  2180;  '87,  2271. 
Physical  Characteristics. 
Recession  of  beacbes,  '80,  2055. 
Plans* 
By  Miij.  Harwood,  1880,  for  converpop;  piers  from  Mission  and  Biddle'a  Points. 

Es  imated  cost  from  $125,000  to  ^^00,000,  '80,  2056,  2057. 
In  1884  Col.  Poe  considered  tbat  tbo  cost  of  a  brealc  water  to  afford  a  harbor  of 
refuse  would  not  be  less  than  $1,500,000,  and  tbat  the  commercial  requirements 
of  tbe  locality  would  not  justify  such  expenditure,  '85,  2181. 
Lieut.  Col.  Poe,  in  his  examination,  l8vS6,  repeats  Maj.  Harwood's  estimate  of 
$125,000  as  cost  of  breakwater  located  off  Biddle's  Point,  '87,  2272. 
Surveys. 
Ordered  by  act  of  March  3,  1879,  '80,  221.     Made  under  direction  of  Maj.  Har- 
wood, 1880,  '80,  205.5. 
Ordered  by  act  of  July  5, 1884.    Made  under  direction  of  Lient.  Col.  Poe,  '85, 2180. 
Examination  of  Riddle's  Point  with  view  to  breakwater  ordered  by  act  of  August 
5, 1886.    Made  under  direction  of  Lieut.  Col.  Poe,  '87,  2271. 


MADISON  HARBOR,  COI¥I¥.~Survey  of. 

Commerce. 

Necessity  for  breakwater  at,  '82,  629;  '84,  685. 
Enfpineers. 
Chief  of  Engineers. 

Reports,  '81,  97 ;  '82,  97 ;  '84,  100. 
Engineer  in  Charge. 

Maj.  J.  W.  Barlow.    Reports,  '82,  671 ;  '84,  685. 
Assistant. 
H.  N.  Babcock.    Report,  '82,  627. 
Plans. 
By  Maj.  Barlow,  1882,  for  the  conntruction  of  a  breakwater  covering  the  landing  at 
Milford.    Estimated  cost,  $285,000,  '82,  627. 
Surveys. 
Ordered  by  acts  of  March  3,  1881,  and  August  2,  1882.    Made  under  direction  of 
Mi^.  Barlow,  '82,  627;  '84,  685. 


RIAI^DEIir  RITER,  HIASS.-  Improvement  of. 

Appropriations. 

Ih82 $10.000, '83.  465. 

Contracts. 

R.  Hamilton,  jr.,  for  dredging,  at  24^  cents  per  cubic  yard,  '83,  465. 
Eng^ineers. 

Chief  of  Engineers. 

Reports,  '80,  72;  '81,  77;  '83,  72;  '84,  78;  '85,  66;  '86,  66;  '87,  28. 
Engineers  in  Charge. 

Col.  G.  Thorn,  1880-'83.    Report,  '81,  532. 

Mi^.  C.  W.  Raymond,  188:t-'d6.    Reports,  '83,  464;  '84,  551;  '85,  519. 

Lieut.  Col.  G.  L.  Gillespie,  1886-'—.     Reports, '86,  579;  '87,  520. 
Absistant. 

S.  Hasgenaen,    Report,  '81,  533. 
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JflALDEN  RIT£R,  niASS.—Continuod. 

Operations. 

18B^'83.  4,4*20  cabio  yards  material  dredged  from  channel  below  Maiden  River 
draw-bridge,  '83,  464. 

1883-'84.  30,811  cubic  yards  material  dredged,  *84,  551. 

1884-^87.  No  operations,  '85,  519  j  »86,  580;  '87,  520. 
Physical  Ciiaracteristics. 

Description  of  river,  '81, 532. 
Projects. 

By  Col.  Thom,  1880,  to  secure  a  12-foot  naviffation  in  a  channel  100  feet  wide,  from 
Maiden  River  bridge  to  jnoction  with  Mystic  River,  together  with  a  cut-off  of 
same  depth  thrungh  the  marsh  one-half  mile  above.  Estimated  cost,  ^,000, 
'81,  532,  533.  The  project  was  modified  in  18^2  to  provide  for  the  excavation 
of  a  channel  following  the  nataral  bed  of  the  river  at  an  estimated  cost  of 
$47,000,  '85,  519;  '86,  580. 
Sarveys. 

Ordered  by  act  of  June  14,  1880.    Made,  1880,  under  direction  of  Col.  Thom,  '81, 
532. 


IIIAIIIARONECK  DARBOB,  N.  Y.--Improvement  of. 

Appropriations. 

18ti« 115,000, '83,  525. 

Contracts. 

1883.  J.  H.  Fenner,  for  rock  removed,  at  lump  price,  $13,000,  '83,  525. 
Enirineers. 

Chief  of  Engineers. 

Reports, '81, 97;  '82,97;  '83,92;  '84,98;  '85,89;  '86,90;  '87,52. 
EiTOiNEERS  IN  Charge. 
Maj.  J.  W.  Barlow,  1881-'83.     Report, '82,  637. 

Lieat.  Col.  W.  McFarland,  lS83-'86.    Reports,  '83,  524;  '84,  &55;  '85,  662. 
Lieut.  Col.  D.  C.  Houston,  1886-'—.    Reports,  '86,  657;  '87,  622. 
Absistant 
H.  N.  Babcock.    Report,  '82,  638. 
Operations. 
1883-'84.  Rock  removed  under  Fenner's  contract  completed,  '84,  665. 
1884-'87.  No  operations,  '85,  663;  '86,  657;  '87,  623. 
Projects. 
By  MaJ.  Barlow,  1882^  for  improvement  of  Mamaroneck  Harbor  by  removal  of 
Round  Rock  to  4-toot  depth,  and  of  Bush  Rock,  part  of  Nell's  Rock  to  4-foot 
depth,  and  of  Bneh  Rock,  part  of  Nell's  Rock,  Inner  and  Outer  Steamboat 
rocks,  and  Little  Nanhook  to  7-foot  depth,  together  with  the  excavation  of  a 
7-foot  channel  100  feet  wide  to  the  old  steamboat  wharf  and  continuing  it, 
with  4-foot  depth  and  80-foot  width,  to  new  steamboat  wharf.    Estimated  cost, 
$43,000,  '82,  639,  640;  ^87,  623. 
Surreys. 
Ordered  by  act  of  March  3,  1881.    Made,  1882,  under  direction  of  Maj.  Barlow,  '82, 
637. 

BiAPS. 

'83,  624;  '86,  656. 


MAlf  AS<lirA]¥  RITER,  If.  J.— Improvement  of, 

(Continued  from  Vol.  I,  p.  287.) 

Appropriations. 

1879 $12,000 

1880 20,000,  '80,  548. 

1882 7,000, '82,  703. 

Contracts.  ^ 

1879.  C.  F.  Drake,  for  construction  of  jetties,  annulled  for  failure  to  commence, 
'80.  547;  '81,  710. 

1880.  H.  Dn  Bois  &  Sons,  for  timber  jetty  oonstrnction,  '81,  712, 
1882.  a  A.  Kell^,  for  timber  jetty  oonstrnotion,  '83,  585. 
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1IIAXA84I1JA1I  RIVER,  N.  J.-Continaed. 

ContHierce. 

Uncertainty  of  condition  of  harbor  entrance  an  eifeetnal  bar  to  growth  of  0001- 

merce,  '81,  711. 
Locality  considered  as  a  harbor  of  refnge,  '80,  56S;  '81,  713;  '82,  70S. 

Chief  of  ENOunoBBs. 

Reports, '80, 8H;  '81,112;  '82,112;  '83,109;  '84,116;  '85,107;  '86,102;  '87,75. 
Board  of  Enoimkbrs. 
Convened  at  New  York  April  6, 1880,  to  consider  the  project  of  Col.  Macomb 
for  improTcment  of  the  Manasqnan  River,  '80, 548.    (Cols.  Macomb,  Tower, 
and  Newton  and  Mi^.  Abbot.) 
Enginkkrs  in  Chargk. 
Col.  J.  N.  Macomb,  1878-'80.    Report,  '80,  553. 
Lient.  Col.  N.  Michler,  188»-'82.    Reports,  '80,  547;  '81,  710,  712. 
Lient.  CoL  Q.  L.  Qillespie,  188^-'86.    Reports,  '82,  701 ;  '83,  583;  '84,  751;  '85, 

756. 
Lieo^  Col.  W.  McFarland,  1886.    Report,  '86,  751. 
Lieut.  O.  McC.  Derby,  1887--—.    Report,  '87,  782. 

188l-'82.  1,515  linear  feet  timber  Jetty  constrncted,  '82,  702. 

1882-'83.  475  linear  feet  of  sonth  Jetty  boilt,  '83,  584. 

1883-'87.  No  operations,  '84,  751;  '85,  756;  '86,  756;  '87,  782. 
Projects. 

By  Col.  Macomb,  1879,  for  constroctions  of  Jetties  at  the  inlet  to  control  an^  to 
concentrate  the  scouring  action  of  ebb  tides;  the  improvement  of  the  upper 
river  by  dredging  and  removal  of  wrecks,  logs,  and  snags.  Estimated  cost, 
$52,120,  '72,  <i8,  462,  464;  '86,  751. 

The  Board  of  Engineers  of  1880  considered  that  the  Jetties  proposed  would  be  in- 
sufficient to  maintain  the  desired  improvement,  '80,  552;  '86, 752.  Conclusions 
of  Board  justified  by  subsequent  experience,  '86,  754. 

In  1882  Col.  Qillespie  proposed  the  ezteusion  of  north  Jetty  seaward  255  feet  and 
for  construction  of  905  linear  feet  of  jetty  on  south  side.    Estimated  cost, 
$40,000,  '82,  702;  '86,  753. 
Surreys* 

Maps. 
'80,  550;  '82,  702;  '87,  782. 


niAIf  ATEE  RIVSBt  FI^A.— Improvemknt  of. 
(Sec  also  Pease  River,  Fla.) 

Appropiiatioiis. 

1882 $12,000,  '83,  1028. 

1886 •13.000, '86,  1151 ;. '87,  1241. 

1888 5,000,  act  of  August  11, 1888. 

Contracts. 

1883.  J.  Maguire,  for  dredgring,  at  49}%  cents  per  cuhic  yard,  '83, 1029. 
1886.  R.  Moore,  for  dredging,  at  50  cents  per  cubic  yard,  *87,  1241. 
Enirlneers. 
Chief  of  Enoinerrs. 

Reports,  '82,  186;  '83,  197;  '84,  205;  '85,  197;  '86,  195;  '87,  159. 
Enoineers  in  Charge. 

MaJ.  A.  N.  Dararell,  1881-'85.    Reports,  '82,  1319;  '83,  1028;  '84,  1215. 

Capt.  W.  T.  RoBsell,  1885-'86.    Report,  '85,  1272. 

Capt.  W.  M.  Black,  1886-'—.    Reports,  '86,  1150;  '87,  1239. 
Assistant. 

P.  Robinson.    Report,  '82, 1320. 
Operations. 
l882-'83.  2,405  cubic  yards  material  dredged  from  channel  in  Tampa  Bay,  '83,  10*28. 
1883-'84.  18,864  cubic  yards  material  drudged  from  cut  between  Tampa  Bay  aud 

Sbaw's  Point,  '84,  1216.' 
1884~'87.  No  operations,  '85,  1272;  '86,  1151;  '87,  1241. ^^__^ 

'"'  «0f  this  smount  $2,000  was  for  PesM  Slyer.  '87,  ISAL 
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MAlVATfii:  RITER,  FI^A.-Continned. 

Projects. 

By  Mai.  Damrell,  1882,  for  improyement  of  Manatee  River  by  the  excayation  of  a 
oliannel  100  feet  wide  and  13  feet  deep  at  mean  low  water,  fh>m  Tampa  Bay 
to  Shaw's  and  MoNeill'B  Points,  a  distance  of  abont  4  miles.    Estimated  cost, 
970,000,  ^82, 1321;  '83, 10;»;  '86,  1151. 
Surveys. 

Examination  ordered  by  act  of  March  3,  1881.    Made,  1882,  nnder  direction  of  Capt. 
DamreU,  '82, 1319. 


IflAIfCHISSTER  HARBOR,  IHASS. 

Examination  ordered  by  act  of  Angast  5, 1886,  '87,  31.    [$2,500  appropriated  by 
act  of  Angnst  11,  1888.  ] 


]IEABIIST££  HARBOR,  IHICH.— iMPROVKinNT  or. 
(Continned  from  Vol.  I,  p.  288.) 

Ai^l^roi^riationflu 

IbbT-'Ttf 1183,000 

1880 10, 000, '80,  20112. 

1881 10,000, '81,  2206. 

1882 15,000, '82,2288. 

18M 10,000, '84,  1976. 

1886 10,000, '86, 1760. 

Total 238,000 

•    1888 10,000,  act  of  August  11, 1888. 

Contracts. 

1879.  U.  S.  Dale,  for  pier  extension  and  dredging,  the  latter  at  18|  cents  per  cubio 
yard,  '80,  2012. 

1881.  D.  Dewar,  for  pier  construction,  '81,  2206.    Carkin,  Stickney  A  Cram,  for 
pier  construction,  '81,  2206. 

1882.  Green  Bay  Dredge  and  Pile  Driver  Company,  for  dredging,  at  23  cents  per 
cubic  yard,  '83, 1814.    Dewar  &  Wing,  for  pier  extension,  '83, 1814. 

1884.  D.  Dewar,  for  crib  construction,  '85,  2072. 

1886.  D.  Drake,  for  edgings,  '86,  1760.    S.  Belford,  for  materials,  '86, 1760. 
Engineers. 
Chief  of  Ekginbers. 
Reports, '80,  215;  '81,291;  '82,286;  '83,293;  '84,295;  '85,316;  '86,311;  '87, 
279. 
Enoimkbrs  in  Charqb. 
Mf^.  8.  M.  Mansfield,  1872-'80.    Report,  '80,  214. 
Maj.  F.  Harwood,  1880-'82.    Reports.  '80, 2011 ;  '81,  2205. 
MaJ.  D.  P.  Heap,  1882-'83.    Report,  '82,  2287. 

Capt.  D.  W.  Lockwood,  1883-'—.    Reports,  '83, 1813 ;  '84.  1976 ;  '85,  2071 ;  '86, 
1759;  '87,2182. 


Operations. 

1879-'80. 


Three  cribs  framed  and  dredging  in  progress,  '80,  2011. 

1880-^81.  Three  cribs  sunk  and  11,260  cubic  yards  dredged,  '81,  2205. 

1681-^82.  Two  cribs  constructed;  3  cribs  in  north  pier  extension  leveled;  super- 
structure placed  thereon ;  sand  fence  built  aloug  outer  face  of  south  pier  at 
beach  line ;  superstructure  to  north  pier  extension  completed ;  10,019  cubic  yards 
material  dredged,  '82, 2288. 

1882-'83.  Dredging  and  pier  extension  continued,  '83,  1813. 

1883-'84.  South  pier  extended  50  liuear  feet  and  14,002  cubic  yards  material  dredged, 
'84, 1976. 

1884-'d5.  Repairs  to  piers  damaged  by  collision,  '85,  2071. 

1885-^86.  South  pier  extended  50  feet,  '86, 1760.  Condition  of  improyement,  '86. 
1759. 

1886-W.  Portions  of  north  and  south  pier  orib*work  renewedy  '87|  3183, 
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ITIAIVISTEi:  HARBOR,  RIICH. -Continued. 

Projects. 

The  project  of  1866,  with  the  modifications  of  1870  and  1874,  proposed  the  parallel 
extension  of  crib-piers  so  as  to  obtain  at  least  1*J  feet  depth  of  channel.    Esti- 
mated cost,  11^^,949,  '76,  469.    Modified  in  1870  and  1874  for  extension  of  piers 
at  a  total  estimated  cost  of  $234,000,  '80,  201*2.    In  1886,  after  an  aggregate 
appropriation  of  $248,000,  it  was  estimated  that  |1)J,700  would  be  requir^  to 
complete  project,  '86, 1760. 
Surveys. 
Maps. 
'82,2288;  '84,1976. 


MANISTKlIJi:  HARBOR,  SIICH.— Improvsment  of. 

(Continued  from  Vol.  I,  p.  290.) 

Appropriations. 

I«y0 15,000, '80,  1902. 

1881 1,000, '81,2054. 

Contracts. 

1881.  Chicago  Lumbering  Company,  for  dredging,  at  15  cents  per  cubic  yard,  '81, 
2055. 
Ensrineers. 

Chief  of  Enginbers. 
Reports,  '80,  20a,  206 ;  '81, 273 ;  '82,  268 ;  '83,  276 ;  '84,  276  ;  '85,  299 ;  '86, 293; 
'87,  259. 
Engineers  in  Charge. 
Maj.  H.  M.  Robert,  1879-'83.    Reports,  '80,  1902, 1931  j  '81, 2054, 2055,  2057 ;  '82, 

2117,2118. 
Maj.  J.  W.  Barlow,  1883,  '83,  1629. 
Capt.  F.  A.  Hinman,  1883-'cM.    Report,  '83,  1637. 
Lieut.  Col.  J.  W.  Barlow,  lBS4-'86.    Reports,  '84,  1832;  '85, 1974. 
Capt.  W.  L.  Marshall,  18.S6,  '86,  290. 

Capt.  C.  E.  L.  B.  Davis,  lc586-'— .    Reports,  '86,  1649 ;  '87,  2001. 
Assistant. 
L.  Y.  Schermerhorn.    Report,  '80,  1931. 
Operations. 
1880-'81.  11,780  cnbic  yards  material  dredged,  '81,  2054. 

1881-'87.  Operations  abandoned  for  refusal  of  interests  controlling  the  harbor  to 
rectify  pier  lines,  '82,  2118;  '86,  293;  '87,  2001. 
Projects. 
By  Maj.  Rolwrt,  1879,  for  removal  of  20,000  cubic  yards  of  sand  from  between  exist- 
ing piers.     Estimated  cost,  16,000;  '80,  1932. 
(See  Operations.) 
Surveys. 
Ordered  by  act  of  March  3,  1879.    Made,  1880,  nnder  direction  of  Mtg.  Robert,  '80, 

1931. 
Maps. 
'81, 2054. 


niAIf  ITOWOC  If  ARBOR.  WIS.— Improvement  of. 

(Continued  from  Vol.  I,  p.  290.) 

Appropriations. 

r852-'79 (PM0,820 

1880 7,000, '80, 1918. 

18ttl 4,000, '81,  2094. 

1882 10,000,  '82,  2147. 

1884 15,000,  '84,  1854. 

1886 1.5,000,  '86,  1669. 

Total 291,820 

1888 8,000,  actofAngustll,  1888. 

Commerce. 

Benefit  derived  fh>m  improyement,  '80, 1919* 
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MANITOWOC  HARBOR,  WIS.— Continued. 

Contracts. 

1881.  Truman  &  Cooper,  for  orib  constmction,  '81|209r. 

1862.  Green  Bay  Di-edge  and  Pile  Driver  Company,  for  dredging,  at  22  cents  per 

cubic  yard,  '83,  1689. 
1886.  Truman  &  Cooper,  for  crib  constmction,  '87,  2045. 
Eof^lneers. 
Chief  of  Engineers. 
Reports,  '80,  205;  '81,  277;  '82,  273;  '83,  282;  '84,  282;  '85,  305;  '86,  299;  '87, 
2(34. 
Engineers  in  Charge. 
Maj.  II.  M.  Robert,  1875-'83.    Reports,  '80,  1917;  '81,  2094 ;  '82,  2146. 
Maj.  J.  VV.  Barlow,  18^3.     '83,  1«W9. 
Capt.  F.  A.  Hinraan,  18d3-'84.     Report,  '83,  1688. 
Lieut.  Col.  J.  W.  Barlow,  1881-'86.    Reports,  '84,  1853;  '85,  1998. 
Capt.  W.  L.  Marshall,  1886.     '86,  290. 

Capt.  C.  E.  L.  B.  Davis,  1886-'—.    Reports,  '86,  1667;  '87,  2044. 
Assistant. 
L.  Y.  Scbermerhorn.    Report,  '81,  2096. 
Operations. 
ld79-'80.  Sui)er8tructure  over  6  cribs  built  and  half  filled  with  stone;  repairs  to 

piers,  '80,  1917. 
1880-'81.  Four  cribs  built  and  placed  in  extension  of  piers ;  repairs  to  piers,  '81, 

2094. 
1881-'82.  Superstructure  built  over  four  cribs;  filling  completed ;  8,949  cubic  yards 

of  material  dredged  by  city  of  Mauitowoc,  '82,  2146. 
1882-'H3.  38,492  cubic  yards  material  dredged  from  between  piers,  '83,  1688. 
188:W84.  No  operations,  '84,  1854. 
1884-'85.  Five  cribs  sunk  iu  extension  of  north  pier  and  snperstructare  built  thereon, 

'85   1998. 
1885-'86.  Repairs  to  north  pier,  '86, 1668. 
1886-'87.  Four  cribs  sunk  in  extension  of  south  pier,  *87,  2045. 
Projects. 
The  original  project  of  1866,  together  with  the  modifications  of  1869^  1872,  and  1881, 
proposed  the  tbnnation  of  a  chaunel  between  two  parallel  crib-piers  250  feet 
apart,  between  the  18|foot  curve  in  the  lake  and  deep  water  in  the  river,  14 
feet  deep  at  the  inner  end,  increasing  to  18  feet  at  the  outer  end.     Estimat-ed 
cost,  $308,182.54;  '81,  2094;  '86,  16f)7;  '87,  2044. 


niAIirOKIlir  RITER,  OTD.— examination  op. 

En^rineers. 

CiiiBF  OK  Engineers. 

Report,  '84,  151. 
Engineer  in  Charge. 
Capt.  T.  Turtle.    Report,  '84,  951. 
Pliysical  Characteristics. 

Description  of  river,  '84,  951. 
Plans. 

In  1882  the  river  was  not  recommended  for  improvement,  '84,  151,  952. 
Surveys. 
Examination  ordered  by  act  of  August  2,  1882.    Made  un'dor  direction  of  Capt. 
Turtle,  '84,  951. 


MAWTITA  CREEK9  1¥.  J.— Improvement  of. 

Appropriations. 

1882 $3, 000, '83,  641. 

Engineers. 

CiiiKF  OF  Engineers. 
Reports,  '81.  129;  '82,  126;  '83,  126;  '84,  134;  '85,  123;  '86,  121 ;  '87,  83. 
•  Engineers  in  Charge. 

Capt.  W.  Ludlow,  1881-'83.    Report,  '82,  806. 

Lieut.  Col.  G.  WeitLel,  188;W84.    Report,  '83,  640. 

Mid*  W.  H.  Heaer,  1884-^85.    Report,  '84,  837. 

Lieut,  Col.  H.  M.  Robert,  1885-—,    Reports,  '85,  850;  '86,  844;  '87,  809. 
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nANTVA  CREEK,  If.  J.-CoDtinaed. 

Engineers— Continued. 
Assistants. 
£.  A.  Gieseler.    Beport,  '82,  807. 
A.  Stierie.    Report, '84,  837. 
Operations. 
Application  of  appropriation  of  1882  withheld  by  order  of  Secretary  of  War  until 
farther  appropriations  shonld  be  made,  '87,  b09. 
Projects. 
By  Capt.  Ludlow,  1882,  for  improvement  of  Mantua  Creek  between  Mantua  and  the 
month  by  excavation  of  a  channel  having  a  low-water  depth  of  10  feet  and  a 
width  of  80  feet  at  the  mouth,  diminishing  to  4  feet  depth  and  40  feet  width  at 
Mantua.    Estimated  cost,  $35,000,. '82,  806. 
Snrreirs. 
Examination  ordered  by  act  of  March  3, 1881.    Made,  1882,  under  direction  of  Capt. 
Ludlow,  *82,  806. 


]IEA4|irAin[  BAY,  TT.    (See  Swanton  Harbor,  Vt.) 


JUARCITS  HOOK,  PA.— Ice-harbor  at. 
(Continued  from  Vol.  I,  p.  293.) 


Appropriations. 

1829^^ 


829^^ 1104,000 

1880 35,000, '80,  5H3. 

1881 30, 000, '81,  766. 

1882 15,000,  '82,  75L 

1886 15,000, '86,  833. 

Total 199,000 

1888 16,000,  act  of  August  11, 1888. 

Contracts. 

1880.  Mount  Waldo  Granite  Company,  for  construction  of  2  piers,  '81,  767. 
1882.  Leiper  &  Lewis,  for  pier  constrnotion,  '83,  617. 

1884.  Leiper  A  Lewis,  for  pier  construction,  '84,  814. 

1885.  American  Dredging  Company,  for  dredging,  at  20  cents  per  cnbic  yard,  '86, 
832.    Davis,  Irvin  &  Sanville,  for  driving  mooring  piles,  '86,  833. 

1887.  Ira  Lnnt,  for  the  construction  of  an  ice-pier,  '87,  803. 
E  ncroaciiments. 

Improper  use  of  piers  by  vessel  owners,  '87,  802. 
Enfpineers. 
Chief  of  Ekoikebrs. 

Reports, '80, 93;  '81,-120;  '82, 120;  '83,  118;  '84, 128;  '85, 120;  '86,  117;  '87,  79. 
Enoinerrs  in  Charge. 
Col.  J.  N.  Macomb,  1877-'82.    Reports,  '80,  583 ;  '81,  764. 
Capt.  W.  Ludlow,  1882-'83.    Report,  '82,  750. 
Lieut.  Col.  G.  Weitzel,  188,l-'84.    Report,  '83,  616. 
Maj.  W.  H.  Heuer,  1884-^85.    Report,  '84,  814. 

Lieut.  CoL  H.  M.  Robert,  1885-'—.    Reports,  '85,  839;  '86,  832;  '87,  802. 
Operations. 
18H0-'81.  Seven  clnsters  of  mooring  piles  driven  along  inner  line  of  harbor,  '81,  765. 
188l-'82.  Repairs  to  landing  piers,  »82,  750. 
1882-'83.  Crib  superstructure  for  Pier  No.  7  sunk,  '83,  616. 

18H3-'84.  Pier  No.  7  completed  and  reconstrnction  of  Pier  No.  5  commenced,  '84, 814. 
1884-'85.  Pier  No.  5  reconstructed,  '85,  839. 
1885-'86.  34,000  cubic  yards  material  dredged  and  two  groups  of  mooring  piles  placed, 

1886-'87,  Construotion  of  orib  tabBtractnie  for  Pier  No.  6,  '87, 802. 
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IfflARClJS  HOOK,  PA.~Contiiia6cL 

Projects. 

The  original  projeot  of  1866,  with  the  amendments  thereto,  propofies  the  formatiou 
of  a  harbor  for  the  protection  oi  vessols  against  moving  ice  by  tbe  construction 
of  stone  piers  behind  which  vessels  can  anchor,  and  the  formation  of  a  balk- 
head  abont  1,^^  feet  long  parallel  with  the  shore-line  and  abont  150  feet  out- 
side of  high  water-line,  together  with  the  deepening,  by  dredging,  of  the  area 
behind  the  piers  and  in  front  of  the  bnlkhead,  ^86,  117.  Tbtal  amount  appro- 
priated from  1829  to  1886,  inclasive,  $199,000;  amoant  required  to  complete 
project,  $3,000,  '86,  833. 


ilIAR<llJETTE  HARBOR,  HICH.— iMPBOVEHsirr  of. 
(Continued  from  Vol.  I,  p.  294.) 

Appropriations. 

1867-'73 $-297,230 

1880 1,000,  »80,  1901. 

1882 16,000,  '82,  2116. 

1884 5,000,  »84,  1829. 

1886 1,000,  '86,  448. 

Total 329,230 

1888 25,000,  actof  August  11, 1888, 

Encroachments. 

Upon  harbor  area  by  dock  owners,  '87,  1996. 
Engineers. 

CuiKF  or  Enginrers. 

Reports,  '80,  202 ;  '81,  272 ;  '82,  267  j  '83,  275 ;  »iB4,  274 ;  '85,  297 ;  '86,  291 ;  '87, 
257. 

Engineers  in  Charge. 
Maj.  H.  M.  Robert,  1875-'83.    Reports,  '80,  1900 ;  '82,  2037 ;  '82,  2115. 
Maj.  J.  W.  Barlow,  1883.    '83,  1629. 
Capt.  F,  A.  Hinman,  1883-'84.    Report,  '83,  IGSKi, 
Lient.  Col.  J.  W.  Barlow,  1884-'ri6.    Reports,  '84,  1829;  '85, 1971. 
Capt.  W.  L.  Marshall.  188C.    '86,  290. 

Capt.  C.  E.  L.  B.  Davis,  1886-'—.    Reports,  '86,  1645;  '87, 1995. 
Operations. 
l'»79-'80.    Repairs  to  breakwater,  '80,  1900. 
1880-'81.    Repairs  to  breakwater,  '81,  3037. 
1881-'82.    Extensive  repairs  to  breakwater,  '82,  2116. 
1882-'H3.    1,050  linear  feet  of  breakwater  repaired  and  renewed,  '83, 1634. 
1883-'84.    Repairs  to  breakwater,  '84, 1829. 
1884-'86.    No  operations,  '85,  ly72;  '86,  1645. 

1886-'87.    200  feet  of  breakwater  riprapped  ;  315  feet  of  superstructure  rebuilt ; 
damage  to  breakwater  and  pier-head  light  repaired, '87,  1995. 
Projects. 
By  Maj.  W.  F.  Reynolds,  1866,  for  a  crib  breakwater  filled  with  stone,  extending 
from  north  side  of  harbor  southerly  for  a  distance  of  2,000  linear  feet,  with  a 
width  of  20  feet  at  inner  end,  increasing  to  30  feet  kt  outer  end,  when  com- 
pleted to  be  6  feet  above  water,  '66,  iv,  79,  80,  &2 ;  '86,  291.     Estimated  cost, 
$385,129,  '66,  iii,  8,  iv  81.    In  1875  the  breakwater  was  completed  to  a  length  ot 
2,010  feet,  at  a  cost  of  $92,000  less  than  onginal  estimate,  '76,  11,  330;  '86,  291. 
Maj.  Robert  tnen  proposed  an  additionnl  extension  of  400  linear  feet,  at  an  addi- 
tional cost  of  $68,000,  '75,  i,  189;  ^6,  282. 
Surveys* 
Maps. 
'87,  1998. 


mASSEIVA,  Iir«  ¥.    (Seib  G9A8S  ^itei^,  N.  Y.) 
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MATAGORDA  BAF,  TEX.— Imfrovkmknt  of  bntrai^cb  to. 

(Continued  fiooi  Vol.  I,  p.  255.) 

Approprintions. 

lH76-'77 |70,0«X). 

1880 no.lHM),  '80,  1245. 

1881 0(),(K)0,  '81,  i:5r>8. 

1882 60,  OIK), '83,  UHiO. 

1H84 r.O.O(K),  '84,  IM^. 

18b6 37,500, '86,  1330. 

Total 327,500 

Contracts. 

1880.  K.  Kanfors  &  Son,  for  jetty  conHtniction,  '81,  1356. 
1H81.  G.  L.  Long,  for  jetfy  constrnction,  '82,  14(i3. 
1882.  A.  M.  SWannou  &  Co.,  for  jetty  conKtniction,  '83,  1089 
1884.  A.  M.  Shannon,  for  jetty  construction,  '85,  14()3. 
Engineers* 
CiiiEv  OF  Engineers. 
ReportH,  '80,  148;  '81,  202,  204;  '82,  199,  201 ;  '83,  204;  '84,  219;  '85,  228;  '86, 
225;  '87,  191. 
BOABD  OF  ENGINKER8. 

Constituted  by  S.  O.  No.  G3,  C.  of  E.,  1879,  to  report  upon  improvement  of  Pass 
Cavallo  Inlet  into  Matagorda  Bay.     Koport,  '80,  125(5-1200.    (Cola.  Tower  and 
Newton  and  Lieut.  Col.  Gillmore.) 
Enginrrhb  in  Charge. 
Capt.  C.  W.  Howell,  1880.    '80,  146. 
Maj.  a  M.  Mansfield,  18b0-'86.    Keports,  '80, 1244, 1256 ;  '81, 1356 ;  '82, 14C3, 1493 ; 

'83,1089;  '84,  1310;  '85,  1462;  '86.  1328. 
Maj.  O.  H.  Ernst,  1886-'—.    Report,  '87,  1429. 
Assistants. 
J.  M.  Picton.    Report,  '82, 1494. 
H.  C.  Ripley.    Report,  '82,  1465. 
Operations. 

18«0-'H1.  I*artial  construction  of  958  linear  feet  of  jetty  on  south  side  of  chaunol, 

'81,  i:«7. 
1881-'82.  Work  in  proj^ress  over  1,325  linear  feet  of  jetty,  '82,  1463,  1466. 
lh82-'83.  Foundation  course  extended  seaward  2,i50  feet,  '83,  1089. 
l883-'84.  Foundation  course  extended  1,723  feet  seaward,  making  a  total  extension 

of  5,253  linear  feet,  '84,  1311. 
It84-'H5.  7,15H  cubic  yanlH  of  mattress  and  1,861  tons  of  stone  placed  in  the  jetty  to 

increase  its  height,  '85,  14(>;^. 
1885- VO.  4,(>27  cubic  yards  of  mattress  and  1,131  tons  of  stone  placed  in  the  work, 

'86,  1329. 
1886-'87.  No  operations,  '87,  1429. 
Physical  Characteristics. 

De-sciiption  of  locality,  '80,  1257. 
Plans. 
By  Vi\\it.  Howell,  1874,  for  the  construct  ion  of  gabionades  to  close  Elizabeth  and 
Ueerow  channels  to  confine  current,  to  main  channel,  nnd  by  the  resulting  seour 
to  deepen  it.     Estimated  cos',  §715,325, '74,  i,  763,  764:  '77,  469;  '80,1244, 
1258. 
By  Maj,  Mansfield,  1881,  for  the  formation,  by  dredging,  of  a  channel  UK)  feet  wide 
and  3  feet  deep  across  the  bar  in  Matagorda  Bay  in  front  of  inlet  to  Saint 
Mary's  Bayou.     Estimated  cost,  |10,0U0,  '82,  1494. 
Projects. 
The  Board  of  Engineers  of  1879,  recommended  the  extension  of  a  jetty  from  thehea<l 
of  Matagorda  Island  in  asoutheastern  direction,  and  the  construction  of  gnuns 
and  transvei-se  jetties  for  shore  protection,  the  object  being  to  obtain  a  12-foot 
channel  across  the  bar  and  protect  the  head  of  Matagorda  Island.     Estimated 
cost,  $1,039,280,  '80,  1258-1260;  '86,  1329:  '87,  1430. 
Surveys. 
Near  mouth  of  Saint  Mary's  Bayou,  ordered  by  act  of  March  3, 1879,  '81,  203.    Mado 

under  direction  of  Maj.  Mansfield,  1881,  '82,  1493. 
Comparison  of  surveys,  '82,  1467. 
Maps 
Of  Cavallo  Pass,  ^80,  1258;  '85,  1462. 
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JIIATIlVICirS  ISIiE,  ME.,  with  view  to  a  harbor  of  reftt§re  at— 

EXAMINAnON  OF. 

BnfSineevH. 

Chibf  of  Engineers. 

Report,  '87,  21. 
Engineer  in  Charge. 
Maj.  J.  A.  Smith,  1887.    Report,  '87,  475. 
Physical  Characteristics. 

Description,  '87,  476. 
Plans. 
Maj.  Smith,  1887,  reports  that  the  general  commerce  of  the  conntry  would  not  he 
benefited  by  an  improvement  at  Matinicos,  and  therefore  does  not  recommend 
the  same,  '87, 477. 
Surveys. 
Examination  ordered  by  act  of  August  5, 1886.    Made,  1887,  under  direction  of  Mai. 
Smith, '87, 475. 


MATTAPONI  RIVER,  TA.—Improvement  of.- 

(Continued  from  Vol.  I,  p.  296.) 

AppropriatiODS. 

itiHO $2, 500, '80,  773. 

1881 3, 300, '81,  969. 

1884 2,500, '84,  992. 

1886 5,000,^86,916. 

Total 13,300 

1888 3,000,  act  of  August  11,  1888.  ' 

Statement  of  appropriations,  '87, 941. 
Contracts. 

18H7.  D.  A.  Gillies,  for  dike  construction,  '87,  941. 
Eng^ineers. 

Chief  of  Engineers. 

Reports,  '80, 114 ;  '81, 155 ;  '82, 150 ;  '83, 156 ;  '84, 158 ;  '85, 148 ;  '86, 143 ;  '87, 109. 
Engines II  in  Charge. 
S.  T.  Abort,  U.  S.  Agent,  1875-'—.    R«port8,  '80,  770;  '81,  9G8;  '82,  1033;  '83, 
817;  '84,  991;  '85,  979;  '86,  915;  '87,  940. 
Operations* 
lb80-'81.  Derrick,  derrick-boat,  quarter-boat,  and  scows  constructed,  '81.  9G9. 
1881-'82.  2,016  snags,  1,378  logs  and  trees,  and  4  wrecks  removed,  cleaning  13  miles 

of  river,  '82,  1034. 
1882-'83.  94  snags,  279  logs  and  trees,  and  1  wreck  removed,  '83,  818. 
1883-'86.  No  operations,  '84,  991;  '85,  979:  '86,  916. 
.  188(>-'87.  242  liuear  feet  of  dike  built,  '77,  941. 
Physical  Characteristics- 
Description  of  river  and  its  obstructions,  '80,  771. 
Projects. 
By  S.  T.  Abort,  1875,  for  removal  of  snags  and  wrecks  and  excavation  of  channel 
from  head  of  navigation  to  Lino  Tree  Bar,  havinsj  a  width  of  40  feet  and  a 
depth  of  5i  feet  at  low  water.     Estimated  cost,  $34,059,  '75,  ii,  169,  170. 
In  1884  S.  T.  Abort  proposed,  in  addition  to  the  previous  pmject,  the  conHtrnction 
of  dikes  at  Robinson  and  Latnne's  bars,  at  an  estimated  cost  of  |38,0U0,  '85, 
979,  980 ;  '86,  143,  916 ;  '87,  941. 
Surveys. 
Maps. 
'85,980;  '87,941. 


MATTAlVAIir  CBEEK,  W.  J.— Imp^^ovement  op. 

Appropriations. 

1881 $15, 000, '81,  720. 

1882 6, 000, '82,  707. 

Contracts. 

1881.  J.  Van  Pattou,  for  dredging,  at  48  cents  per  cubic  yard,  '81,  720. 
1382.  F.  Pidgeon,  jr.,  for  dredging,  at  59  cents  per  cubic  yard,  '83,  588. 
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niATTAWAlV  CREEK,  Bl.  J.-Coutinned. 

Enifineerflu 

Chief  of  Enoinxbrs. 
KeiioTto,  '80,90;  '81,  113,  115;  '82,  113;  '83,  110;  '84, 119;  '85,  111;  '86,  105; 
'87,  74. 
Enqinebrs  in  Chargb. 
Lieut.  Col.  N.  Michler,  1880-'81.    Report,  '81,  730. 
Col.  J.  NewtOD,  18til.    Keport,  '82,  683. 

Lieat.Co).G.L.6ille8pie,lH81-'85.     Reports, '82, 706;  '83,587;  '84,756;  '85,763. 
Lieat.  Col.  W.  McFarlaud,  1885.    Report,  '86,  761. 
Lieut.  G.  McC.  Dorby,  1887-'—.    Report,  %7,  777. 
Assistant. 
A.  Doerflinger.    Report,  '81,  721. 
Operations* 
1881-'82.  25,630  cubic  yard8  material  removed  by  dredging,  '72,  706. 
188^'83.  8,897  cubic  yards  material  dredged,  '83,  587. 

1883^87.  No  operations  for  lack  of  fands,  '84,  757;  '85,  763;  '86,  762;  '87,  777. 
Projects. 
By  Lieut..Col.  Michler,  1880,  for  formation  of  a  channel,  by  dredf^ng,  4  feet  deep 
at  mean  low  water  and  100  feet  wide,  from  the  month  np  to  Winkson  Creek,  a 
distance  of  abont  1^  miles,  thence  for  about  2  miles  to  head  of  navigation  at 
the  Long  Branch  Railroaa  Bridge  4  feet  deep  at  mean  low  water  and  75  feet 
wide.    Estimated  cost,  $33,120,  '81,  722 ;  '86,  762. 
Surveys* 
Ordered  by  act  of  June  14, 1880.    Hade,  1880,  under  direction  of  Lieut.  Col.  Michler, 
'81,  720. 


IVIATTOX  CBEEKi  YA.— ExAMiNATioir  or. 

Enirineers* 

Chief  of  Enginbkbs. 

Report,  '87,  114. 
Engineer  in  Charge. 
8.  T.  Abert.,  U.  S.  Agent,  1886.    Report,  ^87,  959. 
Physical  Characteristics* 

Description,  '87,  959. 
Plans* 
S.  T.  Abert,  1886,  reports  that  the  creek  has  sufficient  depth  of  water  for  present 
commercial  purposes,  and  does  not  recommend  further  improvement,  '87,  960. 
Surveys* 
Examination  ordered  by  act  of  August  5, 1886.    Made,  1886,  under  direction  of  S.  T. 
Abert,  '87,  956. 


nAimiEE  BAF«  OHIO.    (See  Toledo  Harbor.) 


IHAIJIIIEE  RITER9  OniO—SuRVBY  OF,  from  Psrrysburgh  to  Toledo. 
(Continued  from  Vol.  I,  p.  297.) 

Appropriations. 

1872-'79 t7,000. 

Enffineers. 

CHIRF  OF  ENOim&BRS. 

Report,  '81,  314. 
Engineer  in  Charge. 

MaJ.  J.  M.  Wilson.     Report,  '81,  2341. 
Physical  Characteristics. 
Description  of  river,  '81>  ^li 
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Plans. 

By  Maj.  Wilsom,  1880,  for  the  formation  of  a  obannel  100  feet  wide  and  8  feet  deep 
at  low  water  from  Perrysbargh  to  Toledo,  by  dredging,  rock  remoYal,  and  dike 
oonstraotion.    Estimated  cost,  $124^748,  '81,  2342. 

Ordered  by  act  of  Jnne  14, 1880.  Made  under  direction  of  Mi^.  Wilson,  1880,  '81, 
S341. 


JUAITRICE  RITfiliy  IV.  Mm—lmnoyMUKKt  of. 

ARpropriatiOBS. 

1882 |8, 000, '83,  639, 

1884 17, 000, '84,  836. 

1886 5,000, '86,  856. 

1JB88 lO^OOO^aotofAagoBtll,  1888. 

ConmeBce. 

Commercial  statistics,  '83,  640. 
Coatraets. 

1885.  American  Dredging  Company,  for  dredging,  at  15  cents  per  cubic  yard,  '85, 868. 
Englaeers. 
Chief  of  Enginesbs. 

Reports,  '81, 129;  '82,  126;  '83, 125;  '84, 134;  '85,  127;  '86,  124;  '87,  86. 
Enoinbbrs  in  Chargx. 
Capt.  W.  Lrodlow,  1882^83.    Beport,  '82,  809. 
Lieat.  Col.  G.  WeitzeL  1883-^84.    Beport,  '83,639. 
MaJ.W.H.Heaer,  1884-^85.  Beport,  '84,  836. 

W.  F.  Smith,  U.  8.  Agent,  1885-'—.    Beports,  '85,  868;  '86,  856;  '87,  826. 
Assistants. 
£.  A.  Gieseler.    Beport,  '82,  812. 
J.J.Lee.    Beport,  ^83,  639. 
A.  Stierle.    Report,  *84,  837. 
Operations. 
1885-'86.  110,015  cubic  yards  material  dredged  from  yarions  points  in  the  chaiuiel 

between  Millyi.(e  and  the  month,  '86,  8oi6. 
l886-'87.  No  operations,  '87,  826. 
Physical  Ciiaracteristies. 

Description  of  river,  '82,  812. 
Pnilects. 
By  Capt.  Ludlow,  1882,  for  improyement  of  Maurice  Biyer  between  Millyille  and 
its  mouth,  by  excavation  of  a  channel  100  feet  wide  and  4  feet  deep  at  Mssn 
low  water,  commencing  2i  miles  below  the  bridge  at  Millyille  to  a  point  caUed 
Pea  Landing;  also  a  cut  of  same  width  and  depth  through  a  point  of  land  at 
Silver  River.    From  Pea  Landing  to  the  bridge  the  channel  to  be  4  feet  deep 
and  50  feet  wide ;  for  a  distance  of4i00  feet  above  the  Inidge  the  100-foot  width 
to  be  resumed,  being  reduced  to  50  feet  for  the  next  500-lbot  length.    Eettmated 
cost,  $114,500,  '82,  811 ;  '85,  868 ;  '87,  86. 
Sarveys. 
Oidered  by  set  of  Maioh  3, 1881.    Made,  1882,  under  direction  of  Od.  Haoomb,  '82, 
809. 


MEADOW  RITER,  W.  YA. 

ExamiDAtion  ordered  by  act  of  August  6, 1886,  '87, 253. 


MEEKER'S  I8I.A1VD   I.OCK   AND   DAM.     (See  Bii8SiSfliPn   Bitxr, 
Meeker's  Islamd  Lsok  ajid  Dam.) 
1443  EN 19 
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MEHERBIIV  BIVSB,  IV.  €•— iMFBovntBirr  or. 

Approi^riatioas. . 

IS&Z 16,000, '83,  846. 

Kiii:ineenu 

Chuf  of  Enoinkiebs. 

Keporto,  '81,  168;  '82, 103;  '83,  163;  '84, 166;  '85,  160;  '86, 156;  '87, 121. 
Enoinsbrs  in  Chakos. 
Capt.  J.  MercoT,  1881-'84.    Reports,  '82,  1114;  '83,  846. 

Capt.  F.  A.  Hioman,  1884-'—.    Reports,  '84,  1034 ;  '85,  1041 ;  '86,  966;  '87,  989. 
Assistant 
C.  M.  Yeatee.    Report,  '82,  1115. 
Operations. 
188*i--^e<).  Removal  of  obstraotions  commenced,  '83,  846. 
1883-'84.  Ijf^i  trees,  logs,  snags,  and  piles,  and  296  overhanging  trees  removed  from 

.  tbe  river  between  month  and  Marfreesborongb,  '84,  iwA, 
1884-'8&.  119  snags,  logs,  and  trees  removed,  '85,  1041. 
188&-'87.  No  operations,  '86,  965;  '87,  989. 
Projects. 
9y  Capt.  Mercnr,  1882,  for  removal  of  snags,  logs,  and  similar  obstmetitms  to  se- 
cure a  9-foot  channel  80  feet  in  width  ttom  the  mouth  to  Murfreesborough. 
Estimated  cost,  $125,000,  '82, 1115. 
Surveys. 
Examination  ordered  by  act  of  March  3, 1881.    Made,  1882,  under  direction  of  Capt. 
Mercur,  '82,  1114. 


niEllIPHISy  TEH IV.     (See  Mississippi  Ritbr  bbtwben  thx  mouth  of  tbb 
Ohio  Ain>  Head  op  the  Passes.) 


MENDOCIIVO  BATy  CAL.— Examination  op. 
(See  Habbor  op  repugb  on  Pacutc  Coast.) 


niEIVEllISHA  HARBOR,  MASS.— Examinaiion  of. 

finiriBeers. 

Chibp  op  Engineers. 

Report,  '87,  43. 
Engineer  in  Chabge. 
Lient.  Col.  G.  H.  Elliot,  1886.    Report,  *87,  660. 
Physical  Characteristics. 
Description  of  harbor,  '87,  570. 
Plans* 
Lieut.  Col.  Elliot  reports,  1886,  that  the  prospective  benefit  to  oommeroe  does  not 
justify  any  improvement  at  this  locality,  ^87,  571. 
Surveys. 
Examination  ordered  by  act  of  August  5,  1886.  •  Made,  1886,  under  diieotion  of 
Lieut.  Col.  Elliot,  *87,  569.  ' 


lUBlVOllIONfiE  HARBOR,  HHCH.  ANB  WIS.— Imfbovemknt  op. 

(Continued  fkom  Vol.  I,  p.  298.) 

Apjproprlatioas. 

1871-^ $153,000 

1880 10,000, '80, 1903. 

1881 18,004  >81,  SOGO, 


BIVEBS  AND  HARBORS.  291 

MElVOffllOIVEB  HARBOR,  HIICH.  AMD  WI8.-Contiiined. 

Appropriations— Oontinned. 

im 115,000, '82,  2127. 

1884 10,000,  '84, 1837. 

1986 3,000, '86, 1653. 

Total 203,000 

1888 9,000,  act  ofAugnst  11,  1889. 

Contracts. 

1880.  Green  Bay  Dredge  and  Pile  Driver  Company,  for  pier  extension,  '80, 1904. 
Tmman  &  Cooper,  for  pier  extension,  '81,  2060. 

1881.  Oreen  Bay  Dredge  and  Pile  Driver  Company,  for  pier  extension.  '81,  2060. 

1882.  8.  M.  Stephenson,  for  dredging,  at  10  cents  per  oubie  yard,  '83,  1640.  Tm- 
man &.  Cooper,  for  pier  extension,  sabstmctore  and  saperstraotnre  eonsimo- 
tion,  '83,  1641. 

Eng^ineenu 
Chisf  of  Engine  rrs. 
Reports, '80. 203;  '81,273;  '82,269;  '83,277;  '84,277;  '85,299;  '86,294;  '87, 
260. 
Engineers  in  Charge. 
MaJ.  H.  M.  Robert,  187&-'83.    Reports,  '80,  1903;  '81,  2068;  '88,  2125. 
MaJ.  J.  W.  Barlow,  1883.    '83,  1&9. 
Capt.  F.  A.  Hinman,  1883.    Report,  '83,  1640. 
Lieat.  Col.  J.  W.  Barlow,  1884-'86.    Reports,  '84,  1835;  '85, 1978. 
Capt.  W.  L.  Marsball.    1886,  '86,  290. 

Capt.  C.  £.  L.  B.  Davis,  1886-'-.    Reports, '86,  1652;  '87,  2004. 
Assistant. 
C.  Crossman.    Report,  '84,  1837. 
Operations. 
1879-^80.  Six  eribs  sank  in  extension  of  the  north  pier  and  saperstmotare  bnilt 

over  3  cribs  previonsly  sunk,  '80,  1903. 
1880-'61.  Four  cribs  placed  in  extension  of  sonth  pier,  partial  saperstmotare  bailt 
over  six  cribs  on  north  pier,  and  2,500  cabic  yards  material  dredged  from  ohan- 
nel,'81.2059. 
1881-'82.  8ix  crib  sabstraotnres  placed  in  extension  of  south  pier;  snperstrnctare 

bnilt  over  foar  cribs, '82,  2125. 
1882-^83.  3,950  cabic  yards  material  dredged  from  channel,  '83, 1640. 
1883^84.  South  pier  extended  200  linear  feet  and  partial  saperstructure  bnilt  over 
300  feet  of  same ;  north  pier  extended  50  linear  feet  and  outer  crib  replaced, 
■84, 1835. 
1884-'85.  Superstructure  completed  over  350  feet  of  north  pier  and  over  700  feet  of 

south  pier,  '85,  1978. 
188&-'86.  No  operations,  '86,  1652. 
1886-'87.  37,895  cubic  yards  material  dredged,  '87,  2005. 
Plans. 
In  1884  Lieut.  Col.  Barlow  proposed  the  extension  of  the  piers  to  the  18-foot  curve 
'  in  the  lake,  dredging  between  the  piers,  and  extensive  repairs  to  existing  sa- 
perstructure, increasing  the  estimated  cost  to  $300,000,  '84,  1835, 1836. 
Private  and  Corporate  Work. 
Improper  use  of  piers  by  lumber  companies,  '84,  1836,  1837 ;  '85,  300,  1879,  1880 ; 
'86,  1652. 
Projects. 
By  Maj.  Houston,  1871-74,  for  the  extension  of  two  parallel  piers  aboat  400  feet 
apart  t-o  the  16-foot  curve  in  bay,  with  dredginff  between  the  piers  to  afford  a 
channel  between  the  entrance  and  deep  water  in  tbe  river  14  &et  deep.    Esti- 
mated cost,  1212,000, '71,  109;  '72,  115;  '74, 139;  '84,  1835;  '86^  1652. 
Surrey. 
Of  harbor  and  vicinity,  1881, '81,  2059. 
Maps. 
'81,  2060. 


IflERAllIAC  RIVER,  MO.— Sxamination  of. 


Engineers. 

Chief  or  Engineers. 

Reports, '80,  161;  '81,  223. 
Engineer  in  Charge. 

Capt.  O.  H.  Ernst.    Report,  '81,  1596, 


29X  IKDEX  OF 

MBKAHAC  RIVEB,  HO^-OmtiiuMd. 

Plaas. 

Capt  Ernst  eonsiden— 
(1)  Thftt  the  Meramac  k  not  now  a  narigable  river. 
(8)  That  it  is  not  capable  of  each  inprovement  as  will  adapt  it  to  the  4 
of  the  BORoanding  eoantry,  '81»  1597. 
•■rweys. 
Oidered  by  aet  of  Jnne  14, 1860.    Made,  1880,  under  direction  of  Capt.  Ernst,  *81, 
1608. 


HCBBIIVAC  BIVEB,  1IIA98.— ^iMPROVBiirarr  or. 

(Continued  horn  Vol.  I,  p.  300.) 

AMrMriatiOB*. 

RBS-TO $197,366.78 

1880 12, 000. 00, '80,  345. 

1881 9, 000. 00. '81, 514. 

1888 9, 000. 00, '82,  512. 

1884 3, 500. 00, '84,  501. 

Total 830,868.72 

Between  1828  and  1834,  inclaeive,  |60,3G6.72  was  appropriated  for  the  remoTal  of  a 

sand-bar  and  eonstraotion  of  a  breakwater  at  toa  mouth  of  the  liTar. 
List  of  appropriations  from  1870  to  1886,  '86,  561. 
Contmeti. 
188U.  J.  Andrews,  for  removal  of  Gangway  Rock,  at  $30  per  onbic  yard,  'SI,  51& 

1881.  G.  W.  TowBsend,  for  removal  of  Gangway  Kock,  at  127.50  per  onbic  yard,  '81, 
515.  Trambnll  St  Cheney,  for  remoTal  of  rock,  at  $44  per  onbic  yard,  '81,  575. 
CoBtraet  aband4nied  after  partial  completion,  '83,  440. 

1882.  Hamilton  4k  Floyd,  for  remoTal  of  South  Badger  Ledge,  at  $110  per  enbic 
yard,  '83,  441.  G.  W.  Townsend,  for  removal  of  North  Rocks,  at  $35  per  cubic 
yaKd.'83,44L 

1884.  J.  if  cDermott,  for  dredging,  at  Rock's  Bridge,  at  |2.18  per  cubic  yard,  '85, 500. 
Eairineers. 
Chikf  ov  ENaurssRS. 

orti,  '80,  68;  '81, 78,77;  '82,  72, 77;  '83,  67;  '84,  74 ;  '85,  61;  '86,  61 ;  '87, 


SiMDRSftB  ur  Chabox. 
Col.  G.  Thom,  l«71-'d3.    Reports,  '80,  343;  '81,  511 ;  ^88,  510,  5.12. 
MaA.  C.  W.  Raymond,  1883-^86.    Reports,  '83,  439;  '84,  500 ;  '85,  499. 
Lieut.  Col.  G.  L.  Gillespie,  1886-'—.    Reports,  '8$,  560;  '87,  49i. 
Ajssistaivt 
8.  Usagensen.    Report,  '82,  536-644 ;  '83,  441. 
OperaUons. 
1879-'80.  ImproTement  of  channel  at  and  below  the  upper  and  lower  falls,  '80,  344. 
1880~'81.  I'^i  cubic  yards  rock  removed  from  Gangway  Rock,  North  Rooks,  aad 
from  channel  at  Lower  FalJs;  also  removal  of  sunken  piers  and  wrecks  from 
Newburyport  Harbor  and  deepening  the  channel  by  dredging  at  the  Lower 
Falls  Rock's  Bridge,  '81,  512. 
1881-'82.  Completion  of  the  removal  of  South  Gangway  Rock  to  9  feet  depth  and  of 
600th  Badger  Ledge  and  North  Spur  Rocks  in  part  to  depth  of  10  feet,  '82,  511. 
18S2-'8:i.  Breaking  up  and  removal  of  South  Badger  Ledge  and  partial  removal  of 

North  Book,  '83,  440. 
1883-'84.  Removal  of  North  Rock  to  a  depth  of  9  feet,  '84,  500. 
1884-'d5.  1,056  cubic  yards  bowlders,  gravel,  and  clay  removed  by  dredging  from 

channel  at  Rock's  Bridge,  '85,  500. 
1885-^87.  No  operations  for  lack  of  funds,  '86,  561 ;  '87,  494. 
Physical  Characteristics* 

Description  of  river  from  Lawrence  to  Manchester,  '82,  532. 
Plans. 
By  Col.  Thom,  1881,  for  an  improved  channel  from  the  head  of  Mitchell's  Falls  at 
Lawrence,  21^  miles  above  the  month  of  the  river,  to  Maiich«^8ter,  N.  H.,  a  dis- 
tance of  70  miles  above  the  month,  by  rock  removal  aud  dredging,  with  looks 
and  canal  walls  ou  the  section  of  river  between  Nashua  and  Mancuester,  N.  H. 
estimated  cost,  $548,000,  exclusive  of  the  cost  of  new  canals  and  looks  at 
lAwrence  and  Lowell  or  the  cost  of  adapting  the  present  oiies  to  the  pnrposq 
of  nayigation, '82,  533,  534,  539,  541. 
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Projects. 

Between  1898  and  1834,  inclosive,  $60,366.72  were  appropriated  for  the  removal  of 

a  MOid-bar  and  the  oouetrnction  of  a  breakwater  at  the  month  of  the  riTW. 
The  original  project,  1869,  proposed  the  removal  of  obatmotions  jRrom  the  npper 

and  lower  nils  of  Gangway  Rock,  the  Boilers,  and  a  wreck  near  the  month. 

Estimated  cost,  $69,025,  '69,  421 ;  '70,  469-473 ;  '76,  i,  165 ;  'BG,  61. 
Ib  1874  the  project  was  extended  to  inelnde  the  removal  of  rooks  at  Deer  Island 

and  at  Rock's  Bridge  and  Little  Currier  Shoal,  so  as  to  give  channel  depths  at 

ordinary  high  water  as  follows:  From  month  to  Deer  Island  Bridge,  15)^  feet; 

thence  to  Haverhill  Bridge,  12  feet ;  thence  to  foot  of  Mitchell's  Falls^  10  ftet ; 

theaee  to  head  of  Upper  FaHs,  4i  feet.    Estimated  eoet,  inelndlng  prorfeei  of 

1869^  1147,000,  '76,  i,  166;  '86,  61 ;  '87,  494. 
Project  completed  in  1884  nnder  an  aggregate  appropriation  of  $167,000,  when  it 

was  estimated  that  $:ii6,000  additional  wonid  be  required  for  the  fhrther  im- 

pfwement  of  the  river  between  Plnmb  Island  Light  and  Lawrence,  '82,  534, 

541 ;  '84,  501 ;  *86,  561 ;  '87,  494. 

Fiom  Lawrenee  to  Manchester  ordered  by  act  of  March  3,  1881,  *Blf  77.    Made 
nnder  direction  of  Col.  Thom,  1>^1,  '81, 53s^.    At  Rock's  Bridge,  made,  1863,  '83, 


MICHIOAlf  €ITr  HARBOH,  INB.-Impsovkmbmt  09. 

(Continued  firom  Vol.  I,  p.  302.) 
AMropriattoms. 

OOTKR  HARBOS: 

1836-'79 $679,888.92 

1880 : 40,000.00, '80,2005. 

1881 20,000.00, '81,2185. 

1882 60,000.00, '83, 1801. 

1894 40,000.00, '85,  2089. 

1886 54,375.00, '86,1775. 

Total 894,263.92 

1888 90,000.00,  act  of  Angnst  11, 1888. 

Inkkb  harbor: 

1880 $15,000.00, '80,2006. 

1881 -. 25,000.00, '81,2195. 

1882 20,000.00, '83, 1802. 

1884 10,000.00, '85,  2090. 

1886 1,875.00,  '86,  1776. 

Total 71,875.00 

1888 5,000.00,  act  of  Angnst  11,  1688, 

Total  of  outer  and  inner  harbor,  $966,138.92. 
Conmierce. 
Vessels  wrecked  at  or  near  Michigan  City,  '82,  2269. 
Increase  in  commercial  receipts,  '82,  2272. 
Contracts. 
1879.  A.  8.  Packard,  for  timber,  '80,  2005. 

1881.  K.  Cnlbert,  for  dredging,  at  18  cents  per  cnbic  yard,  '81,  2193. 
1883.  A.  H.  Petne  &  Co.,  for  timber,  '83,  1799.    Haskell  A  Barker  Car  Company, 

for  iron,  *83,  1799. 
1886.  J.  M.  Allmendinger,  for  oak  timber;  A.  H.  Pettie,  for  pier  timber  and  plank; 
S.  D.  Kimbark,  for  iron ;  Leathern  A  Smith,  for  piles;  and  Chicago  and  Le- 
mon t  Stone  Company,  for  stone,  '87,  2205. 
Bnffineenu 
Chief  of  Ewginserb. 
ROTwts, '80,  212;  '81,287;  '82,282,2262,2270;  '83,290;  '84,292;  '85»322;  '87, 

Board  of  Engineers. 
Convened  at  Michigan  City  July6, 1880,  by  S.O.No.83,C.ofE.,  to  report  upon  im- 
provement of  Micbiffan  City  Harbor.     Report,  '81,  2187.    (Mi^s.  Houston, 
Robert,  Smith,  and  Lydecker.) 
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MICHIOAlf  GITT  HABBOB,  MD.-Coiitiiia^d. 

B«Vlaecrs— Continaed. 
BOABD  OF  Enoinekss— Continaed. 
ConveiMd  at  Milwaakee.  Wis.,  May  23, 1882,  by  8. 0.  No.  19,  C.  of  E.,  to  report  npon 
projects  by  Mi^.  Bmitii,  for  breakwater  and  oompletiou  of  oater  harbor.    Be- 
port,  '82,  2264.    (Mi^e.  Hooeton,  Robert,  Smith,  and  Lydecker.) 
Ekoinbxrs  in  Chabob. 
MaJ.  J.  A.  Smith,  1878-^.    Beporta,  '80,  2003;  '81.  2183,  2186,  2190 ;  '82, 2257, 

2260,  2263,  2267;  '83, 1797;  '84,  1965. 
Capt.  D.  W.  Lock  wood,  1885-'—.    Beporta,  '85,  2088;  '86^  1774 ;  '87,  2202. 
Operatioms. 
1879-^80.  Oater  hai-bor :  Six  cribs  sunk  in  extenaion  of  breakwater  and  300  linear 
feet  of  anperBtnictare  bnllt;  also  repairs  to  piers,  '80^  ^^003.    Inner  harbor: 
77.287  cable  yards  material  dredged,  '80,  2006. 
1880-'81.  Oater  harbor :  Breakwater  extended  160  feet  on  pile  foundation ;  5,924 
cable  yards  material  dredged,  '81,  2183.    Inner  harbor:  58,224  onbio  yards 
material  dredged  by  city,  '81,  2193. 
1881-^82.  Oater  hwbor:  Breakwater  extended  200  linear  feet;  extensive  repairs  to 

Siers :  stone  scows  bailt  and  cribs  framed,  '82,  2257, 2258, 2259.    Inner  harbor: 
^189  onbio  yards  material  dredged,  '82,  2270. 

1882-^83.  Oater  harbor:  150  linear  feet  crib- work  bailt;  6,504  cable  yards  material 
dredged;  repairs  to  plant,  breakwater,  and  pier,  '83,  1798.  Inner  harbor: 
111,590  onbic  yards  material  dredged,  '83, 1802. 

1883^^84.  Oater  harbor :  100  linear  feet  crib- work  with  soperstractare  added  to  east 
breakwater;  piers  and  breakwater  repaired,  '84,  1965,  1966.  Inner  harbor: 
116.465  cnbic  yards  material  dredged,  '84, 1960. 

1884-^85.  Oater  harbor:  End  wall  of  west  harbor  pier  rebnilt;  one  crib  sank  in 
extension  of  new  breakwater  pier ;  18,370  cable  yards  material  dredged,  '85, 
2088.    Inner  harbor:  21,890  cnbic  yards  material  dredged,  '85,  2089. 

1885-^86.  Oater  harbor:  50  linear  feet  orib-work,  with  soperstractare  placed  in 
extension  of  breakwater  pier;  break  in  sonth  wall  repaired;  two  new  coorses 
of  snperstrnctare  added  to  west  pier;  extensive  repairs  to  plant,  '86^  1774. 
Inner  harbor :  27,205  cnbic  yards  material  dredged,  '86^  1776. 

1886-^87.  Bepairs  to  west  pier,  '87,  2202. 
Plans. 

By  HaJ.  Smith,  1882,  for  a  modification  in  the  constrnotion  of  the  remaining  166 
inner  feet  of  the  eastern  end  of  the  breakwater  and  also  the  constrnction  of  an 
oater  breakwater  northwest  of  the  existing  harbor  entrance,  '82,  2260>2264. 

(See  also  Pbojects.) 
Projects. 

Work  at  this  harbor  was  commenced  by  the  United  States  in  1836.  Between  this 
date  and  1852  $156,203.92  were  appropriated,  inclndinff  relief  claims,  and  applied 
to  dredging,  orib  constrnction  at  the  entrance  to  the  harbor,  and  the  commence- 
ment of  a  breakwater  covering  the  entrance,  '67, 98;  '76,  ii,  447;  S.  Doc.  42, 
35th  Cong.,  Ist  sees.,  pages  74, 175. 

In  1866  previons  oonstrnctions  had  practically  disappeared  by  decf^  and  destrno- 
tion,  when  the  work  was  resnmed  ander  an  appropriation  of  $75,000,  with  the 
proviso  that  it  was  to  be  available  when  |100,000  had  been  expended  by  the 
Michigan  City  Harbor  Comjjany,  '67,  23,  96, 100.  Between  1866  and  1870  the 
project  proposed  the  formation  of  a  channel  of  entrance  12  feet  deep,  to  be  ob- 
tained by  pier  extension  and  dredging,  '67,  95,  97 ;  '68,  32, 11^117;  '69,  28; 
'70,  97. 

Between  1866  and  1869,  inclusive,  $131,185  was  appropriated.  In  1870  the  project 
was  adopted  for  deepening,  by  dredging,  the  inner  narbor  to  the  railroad  bridge, 
'70,  97. 

In  1870  a  Board  of  Engineers  recommended  the  constrnction  of  an  oater  harbor  and 
the  deepening,  by  dredging,  of  the  basin  to  a  uniform  depth  of  14  feet,  at  an 
estimated  cost  of  $324,421.40,  '70, 125;  '76,  ii,  449;  '77,  898;  '78,  1188;  '79, 
1592:  '80, 2006.    Between  1870  and  1879,  inclusive,  $3£K2,500  was  appropriated. 

In  1879  the  project  of  1870  for  deepening  the  inner  harbor  was  modified  so  as  to  ex- 
tend it  mrther  ap  Trail  Creek,  for  a  width  of  120  feet  and  depth  of  15  feet,  '79, 
1593. 

In  1880  a  Board  of  Engineers  recommended  the  extension  of  a  pier  400  feet  Ions  from 
the  west  end  of  the  breakwater,  at  right  angles  thereto,  and  a  second  pier  300 
feet  long  and  300  feet  to  the  west,  the  west  extension  to  be  connected  with  the 
outer  end  of  the  existing  west  pier  by  fender  piling;  also  the  removal  of  the 
old  east  (river)  pier  to  a  point  1,100  feet  south  of  the  inner  face  of  the  break- 
water, and  the  extension  of  the  breakwater  eastward  to  close  the  opening  pro- 
posed at  the  northeast  angle  of  the  harbor  in  1877,  '81,  2188;  '82, 
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Projects— Continaed. 

.  ThevBoard  of  Eogineen  of  1882  approved  of  Msy.  Smith's  plan  for  a  masonry  and 
concrete  superstmotare  on  the  remaining  east  166  inner  feet  to  be  bnilt  in  com- 
pletion of  the  breakwater ;  also  the  plan  for  an  exterior  breakwater  2,000  feet 
in  length  and  covering  the  entrance  to  the  harbor  from  northerly  and  north- 
easterly gales,  with  the  ultimate  removal  of  abont  &00  feet  of  the  existing  west 
pier  at  harbor  entrance,  '82,  2264,  2266,  2270. 
Between  1880  and  1886,  inclusive,  $224,375  was  appropriated  for  the  oater  and 
#71,875  for  the  inner  harbor,  when  it  was  estimated  that  $395,625  would  be  re- 
quired for  the  completion  of  the  former  and  t3|125  for  the  latter,  '86,  317. 
Surveys. 
Maps. 
W),  2006;  '81,  2188;  '82,  2270. 


MIBDIiB  FORK,  KT.— (Bee  Ksmtuokt  Rivkb. 


IHIDDIjBPORT*  OHIO— SuiiViBT  for  ick-hahbor  at* 

GoHiHierce. 

Benefit  to  commerce  from  ice-harbors,  '84, 1708. 
Eayiaeers. 
Chxbf  or  Engissbbs. 

Report,  '84,  263. 
Engimksb  in  Cbargb. 

Lieut.  Col.  W.  B.  Merrill.    Report,  '84,  1707, 1708. 

Aaaf  ATAlfT 

£.  J.  Carpenter.    Report,  '84,  1709. 
P  lans. 

By  Col.  Merrill,  for  four  ice-breakers  at  Middleport,  at  an  estimated  cost  of  $9,500; 

but  il  is  considered  that  the  exact  location  of  ice-harbors  should  be  left  to  the 

discretion  of  the  Chief  of  Engineers,  '84,  1708,  1710. 
Sarveys. 
Ordered  by  act  of  August  2,  1882.    Made  under  direction  of  Col.  Merrill,  '84, 1708 


MIIiFORD  HARBOR*  €05riV.— Improvbicsnt  of 
(Continaed  from  Vol.  I,  p.  304.' 

Apipropriatioiis. 

1874-79 $28,000 

1880 5,000,  '80,  458. 

1882 5,000,  '82,  615. 

1888 5,000,  act  of  August  11, 1888. 

List  of  appropriations,  1872-^86,  '86,  (541 ;  '87,  605. 
Contracts. 

1880.  J.  M.  Seward,  for  dredging,  at  17  cents  per  cubic  yard,  '81,  600. 

1882.  H.  J.  Lewis,  for  iredging,  at  14^  cents  per  cubic  yard,  '83,  518;  '84,  649. 

Enirineers* 

Chirf  of  Enoinekrs. 

Reports.  '80,  78;  '81,  y2;  '82,  93,  97;  '83,  89;  '84,  95;  '85,  84;  '86,  85;  '87,  48. 
Enginbkrs  in  Charge. 

Maj.  J.  W.  Bartow.  1874-'83.    Reports,  '80,  457 ;  '81.  598;  '82,  614,  632. 

Lieut.  Col.  W.  McPariand,  188»-'86.    Reports,  '83,  517 ;  '84,  648;  '85,  648. 

Lieut.  Col.  D.  C.  Houston,  1886-'—.    Reports,  '86,  640;  '87,  604. 

AflfilSTANTS. 

W.  A.  Peck.    Report,  '81,  600. 
H.  N.  Babcoek.    Report,  '82,  633. 
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Operatloas. 

S07»-^8a  47,156  odbk  yaid*  dndfed  from  ohaimel  ftbov«  aad  bdow  the  long  Jctfy ; 

«6  liaeAT  iiMt  of  J^lty  bniU  mt  Barnes's  Point,  '80,  467. 
tBB-^81.  S7,066  enbie  yards  dredgod  from  yieinity  of  Town  mad  Msrwia  wIsttss, 

'SJL  598.  -»  •  -r 

Mev^.  8n'rT«7  lor  bsiftkwator  off  WeleVs  Point,  '82,  614,  63».  OriciMl  ptoject 
completed,  '84,  96;  '86,  641. 

%SmJ9^  16,819  enlMO  yuds  diedged  ftom  ehannel  below  M erwin's  WbArf,  '83,  617. 

1886-^84.  S0,049  oabio  yai^diedged  fiom  ohaonel  below  Merwia's  Wharf,  'M,  64a 

188*^87.  Mooferatioiiate  laak  of  foada,  '8S,  648;  '86,  641 ,-  '87,  665. 
Plans. 

By  Mi^.  Barlow,  1882,  for  the  protection  of  local  commerce  by  the  eonstmelion 
of  a  breakwater  from  Welch's  Point.    Estimated  ooaL  t87,600,  '83,  M.  6a8-«34; 
'85,648. 
Projects. 

By  MaJ.  Warren,  1872,  for  a  breakwat<er  extending  from  Welch's  Point  about  890 
feet  lonff ;  protection  of  bluffs  from  erosion  on  east  shore  of  harbor  by  means 
of  smalTjetliea ;  dredging  a  channel  across  the  bar  at  the  month  of  the  Wepan- 
wog  Riyer  100  feet  wide  and  4  feet  deep ;  construction  of  a  jetty  aboat  550  feet 
long  on  east  side  of  channel  to  aid  tne  action  of  the  tide  and  to  ptevent  the 
dredged  area  from  refilling.  Estimated  cost,  |85,000,  '73,  1043,  1044;  '74,  ii, 
260;  ^86,  640. 

The  project  except  the  breakwater  was  completed  in  1881  nnder  aggxente  appro- 
priatleas  of  |33,000,  when  MaA.  Barlow  proposed  the  fotwatioo  w  a  dredged 
channel  through  the  bar  at  the  mouth  of  the  river  from  the  Vay  to  Merwm's 
Wharf  100  feet  wide  and  8  feet  deep,  at  an  estimated  cost  of  $11 ,000,  '81,  599 : 
'82,614;  '84,96;  '86,641. 
Surveys. 

Ordered  by  act  of  March  3, 1881,  for  a  harbor  of  refuge,  '82, 97.  liade  nndar  direc- 
tion of  MaJ.  Barlow,  1882,  '82,  632. 

Maps. 
'82,  614;  '84,  648;  '86,  640. 


BIIiFOBB  HA¥£5r,  TA.— Examination  or. 
JBngfineers. 

CUISF  or  ENGINXXB0. 

Report,  '84, 177. 
Enqiksbb  IK  Chabob. 
Capt.  J.  Mercnr.    Beport,  '84. 1053. 
Plans. 
In  1883  Capt.  Meronr  did  not  consider  the  locality  worthy  of  improvement  nor  the 
work  a  pnbtio  necessity,  '84, 1064. 
SarveTS. 
Examuatlon  ordered  by  act  of  August  2,  1882.    Made  nn4er  direction  of  Cant. 
Merour  '84, 1053. 


BIIilVAfrKEB  BAT,  WIS.— Harbor  or  nsruaB  at. 

A  i^proi^riatloiis. 

1881 $100,000,  '81. 2115. 

1882.... 100,000,  '82,  2156. 

1884 85,000, '84,  1864. 

1886 60,000,  '86,  1680. 

Total 345,000 

1888 70,000,  act  ofAugust  11, 1888. 

Contracts. 

1881.  J.  W.  Dennis,  crib  constmction,  '81,  2115. 

1882.  C.  H.  Starke,  crib  construction,  '83,  1704. 
1884.  C.  H.  Starlce,  for  crib  construction,  '85,  2017. 
1886.  H.  B.  Herr,  for  orib  constmction,  '87,  2056. 
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M1I.WAIJI1ES  BA¥,  WM.-Gob tinned. 

Cpnimerce* 

Extent  of  commerce  to  be  benefited  by  improyement  and  neeeMity  for  barbor  of 
Mfnse,  '81,  21td. 

CuiKF  OF  Engineers. 
Bepoil^'M,2iO;  *ai,  960^  3120;  '82,875;  '83,284;  *84p2*M;  '85,307;  '86,301; 
'87,  266. 
UoAMD  OF  Kkquobbs. 
Convened  at  Milwaukee,  Wis..  April  20,  l9Si,  by  S.  O.  No.  2,  C.  of  E.,  to  report 
upon  project  for  barbor  of  refuge,  Milwaukee  Say,  '81, 21*22.    (MaJ».  ConwCoek, 
Weitze),  and  Robert.) 
Enoinbsrs  in  Charge. 
Lieat.  Co).  D.  C.  Honston,  1880-'84.    Reports,  '81, 2113, 2123 ;  '82.  2155;  '83, 1703. 
Capt.  W.  L.  Marshall,  1884^—.     Reports,  '84^  1863;  '85,  2015;  '86,  1679;  '87, 
2055,  2060. 
Amvtaht. 
W.  H.  Bearding.    Reports,  '81. 2114;  '82,  2156;  '83,  1704;  '84, 1864;  '85,  2017; 
'87,  2058. 
Operations. 
18m-'82.  800  linear  feet  crib-work  baitt  and  sank  in  constrootion  of  north  arm  of 

breakwater,  >S2,  2157. 
1882-'83.  200  linear  feet  crib- work  sunk,  completing  J.  W.  Dennis's  contract  for 
1,400  linear  feet  of  sabstraetnre ;  560  linear  fiset  erib  substructure  sunk  under 
Btariie's  contract,  '83,  1705. 
1883-'84.  300  linear  feet  crib- work  sunk  in  extensien  of  north  arm  of  breakwater 

and  866  linear  feet  sapentraetnre  built,  '84,  1864. 
1864-'85.  600  linear  feet  of  crib- work  built  and  placed  in  extension  of  breakwater, 

'85,  2017. 
188C-^86.  One  crib  placed  in  extension  of  breakwater;  1,600  linear  feet  superstruct- 
ure bnilt,  '86^  1679. 
188&-*87.  Five  cribs  placed  upon  stone  foundation  in  extension  of  east  breakwater, 
'87.  2056.    Injury  te  breakwater  from  ice^  '87,  2066,  2058* 
Prsiecto. 
By  CoL  Houston,  1880,  for  the  fcNmation  of  a  harbor  of  refoge  in  Milwaukee  Bay  by 
an  artifietal  harbor  inclosing  a  part  of  Lake  Michigan  within  an  outer  break- 
water of  crib- work  upon  a  random  stone  fouudation.    Estimated  cost,  |8c0,00U, 
'81,  2117, 2119, 2121.    Recommendations  of  Board  of  Engineen,  '81,  2121, 2122. 
Plan  of  Capt.  Marshall  for  a  concret>e  superstructure  faced  with  oast-iron,  '87, 2060. 
Approved  for  trial  by  Board  of  Engineers,  '87,  ^1. 
Sarveys. 
Ordered  by  act  of  June  14, 1880.    Made,  1880,  under  dlreotion  of  MaJ.  Houston,  '81, 

2116. 
Maps. 
'83,  1704;  '84,  1864;  '85,  2016. 


MEIIilVAVKfiB  HABBOR,  WIS. -Improvement  of. 

(Continued  from  Vol.  I,  p.  306.) 

A  i^i^ropriatloiis. 

1M6^79 $335,987.45 

1880 10, 000. 00, '80,  1936. 

1881 8, 000. 00, '81,  2125. 

1882 10, 000. 00, '82,  2158. 

Total 363,987.45 

1888 10, 000. 00,  act  of  August  11, 188a 

Gontinerce. 

Benefit  of  improyement,  '80,  1935. 
Contracts* 

1879.  Stark,  Smith  A,  Co.,  for  dredging,  at  19f  cents  per  cubic  yard,  '80, 1935* 

1880.  Stark,  Smith  A  Co.,  for  dredging,  at  23  cents  per  cubic  yard,  '81,  212& 

1881.  Stark  &  Smith,  for  pile  protection,  superstructure,  and  repairs,  '81, 212& 
1886.  H.  B.  Herr  &,  Co.,  for  superstructure  reconstruction,  '87,  2062. 
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iniliWAlJKfiG  HABBOB,  Wlflk-Continaed. 

Cbikf  of  Emqinekbs. 
Reports, '80,  207, 210;  '81,280;  '82,276;  '83,284;  '84,285;  '85,306;  ^86,302; 
'87,  267.- 
EivaiMEXRs  IN  Charge. 
Lieat.  Col.  D.  C.  Uooston,  187(^'84.    Reports,  '80,  1933 ;  '81,  2124;   '82,  2158; 

'83,  1705. 
Cftpt.  W.  L.  Marshall,  1884^--.    Reportflf,  '84,  1866;  'B5,  2018;  ^86,  1680;  '87, 

AflSISTANT. 

W.  H.  Hearding.    ReiM>rts,  '80, 1934 ;  '81,  2124 ;  *82,  2158 ;  '83,  1706 ;  '84,  1866; 
'85,2019;  '87,  206^- 
OBeratioas. 

1879-^ao.  30,000  cable  yards  material  dredged,  '80, 1934. 

1880-^81.  24,917  onbic  yards  material  dredged,  '81,  2124. 

1881-^.  Pile  proteotion  driveu  along  1,131  linear  feet  of  inner  pier  aeetton ;  repairs 
to  pile  proteotion  and  snperstmotare,  '82,  2158,2159. 

1882-^.  No  operations,  '83, 1706. 

1883-'84.  Repairs  to  piers.  *84,  1H66. 

1884-'H6.  No  operations,  '85,  2018;  '86. 1681. 

lH86-'87.  270  linear  feet  of  north  pier  saperstmctnre  rebuilt,  '87,  9062. 
Projects. 

The  improvement  of  the  natural  ontlet  of  the  river  was  undertaken  in  1843  by  the 
sinking  of  oribs  ont  to  the  10-foot  cnr%'e  and  the  dredging  of  a  channel  between 
the  piers,  '76,  ii,  385;  '80.  1933. 

The  project  from  which  the  present  improvement  has  grown  was  adopted  in  1852 
and  proposed  en t  ting  across  the  point  overlapping  the  month  of  the  river  at  a 
point  3,000  feet  north  of  the  natural  outlet.  By  the  extension  of  parallel  piers 
about  260  feet  apart  it  was  proposed  to  maintain  a  channel  12  feet  deep. 

In  1867  the  project  was  modified  to  provide  for  a  channel  16  feet  deep,  '68;  30; 
'69,  27. 

In  1874  a  stone  superstructure  for  a  part  of  the  north  pier  was  adopted,  '74,  i,  151 ; 
'75,  i,  211;  '77,  869.  Since  that  date  the  project  has  been  completed  by  the 
formation  of  a  channel  18  feet  deep  by  an  aggregate  of  appropriations  from  1852 
to  1882  of  $313,587.45,  and  expenditures  of  the  city  of  Milwaukee  amountinff 
to  |32l,:»5.66,  '82,  276. 
Surveys. 

BoQudings  between  harbor  Qjiers,  '83, 1706. 

Maps. 
'84,  1866. 


imiVOO  CREEK,  S.  C— SuBYST  ov. 

[$5,000  appropriated  by  act  of  August  11,  1888.] 
Enirineers. 
Chikf  ok  Engineers. 

Report,  '87,  139. 
Engineer  in  Charge. 
Capt.  W.  H.  Bixby,  1887.    Beport,  '87,  1106, 1108. 
Ptaysleal  Characteristics. 

Description,  '87,  1106. 
Plans. 
By  Capt.  W.  H.  Bixby,  1887,  for  improvement  of  creek  by  removal  of  sna_ 
trees,  and  similar  obstructions,  over  a  distance  of  21  miles,  at  a  cost  of^l6w6 
'87,  1108. 
Surveys* 
Ordered  by  act  of  August  5,  1886.    Made,  1837,  under  direction  of  Capt.  Bixby,  '87, 
1108. 


miVISCEOMOO  CREEKy  M.  Y.— Survey  of  outuct. 

Continerce. 

Commercial  statistics,  '84,  715. 
Bof^ineers* 

Chief  of  Engineers. 
Beport,  '84,  106. 
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MIBIISCENOIVOO  CBiSEK,  BT.  T.-<:!onUQned. 

Engriaeers—Oontiniied* 
Engineer  in  Charge. 
Col.  J.  Newton.    Report,  '84,  714, 
Plans. 
By  Col.  Newton,  1883,  for  the  formation  of  a  channel,  by  dredging  and  dike  con- 
struction, 10  feet  deep  at  low  water,  leading  from  the  creek  to  the  channel  of 
the  Hudson  River.    Estimated  cost,  |93,4U0,  '84,  715. 

Ordered  by  act  of  Angust  2, 1882.    Made  nnder  direction  of  Col.  Newton,  '84,  714. 


HIIlflfKSOTA  RIYER.  MIIVIV.— Improvement  of. 
(Continued  from  Vol.  I,  p.  308.) 

A  ppr^i^riatlons. 

1867-79 $117,500 

1888 10,000,  act  of  August  11, 1888. 

Statement  of  appropriations,  '87,  1711. 
EDyiDeers. 

Chisv  of  Engineers. 
Reports,  '80,  181,  183;  '81,  243,  247;  '82,  239;  '83,  247;  '84,  247,  250;  '85,  270; 
'86,260;  '87,227-229. 
Engineer  in  Charge. 
Maj.  C.  J.  Allen,  1878-'—.    Reports,  '80,  1582;  '81,  1754,  1831;  '82, 1819;  '83, 
1447;  '84,  1609,  1637;  '85,  1741;  '86,  1494;  '87, 1710. 
Assistants. 
J.  B.  Parkinson.    Report,  '81,  1754. 
R.  Davenport.    Report,  '84,  1633,  1638. 
Oi^erations. 
1879-'87.  No  operations  for  lack  of  funds,  '80, 1582;  '81, 1754;  '82, 1819;  '83, 1447; 
'84, 1609;  '85,  1741 ;  '86,  1494;  '87, 1710. 
Physical  Characteristics. 
Effect  of  freshets,  '81,  1755. 
Rate  of  river  erosion  at  Belle  Plain,  '81,  1832. 
Drainage  area  of  source  of  river,  '84,  lw)2. 
Plans. 
By  Maj.  Allen,  1882,  for  increasing  the  low-water  discharge  of  the  river  by  additions 

from  a  reservoir  system  at  Big  Stone  Lake. 
Maj.  Allen  considers  tnat  the  commerce  of  the  Minnesota  River  would  not  warrant 
the  expense,  '84,  1632. 
Projects. 
The  project  under  which  operations  have  been  carried  on  since  the  dute  of  the  first 
appropriation  in  1867  was  the  removal  of  snaffs,  trees,  rook,  and  bowlders  from 
the  channel.    From  1867  to  1879,  inclusive,  |117,500  was  appropriated  and  ap- 
plied towards  this  project,  '67,  259 ;  '80,  181 ;  '86,  1496. 
The  project  of  1867  for  the  permanent  improvement  of  the  river,  modified  by  the 
surveys  of  1874-'75,  proposed  a  slack- water  navigation  from  the  mouth  to  South 
Bend,  116  miles,  by  means  of  canals,  locks,  and  dams,  at  an  estimated  cost,  in- 
cluding $34,585. 10  for  clearing  the  river  of  obstructions,  of  $733,868.63,  '67,  260 ; 
'75,  i,  364 ;  '86, 261 ;  '87, 1710.    Of  this  estimate  $30,000  was  expended  between 
1875  and  1879  in  clearing  the  river  of  obstructions,  '86,  1496. 
Surveys. 
Kear  Belle  Plain  ordered  by  act  of  June  14,  1880,  '80,  163.    Made  under  direction 

of  Maj.  AUen,  1880,  '81,  1831 ;  '84, 1637. 
At  the  source  of  the  river  ordered  by  act  of  August  2,  1882,  '84,  250.    Made  under 

direction  of  Maj.  AUen,  1882,  '84,  1632. 
Examination  ordered  by  act  of  August  5, 1886,  with  a  view  to  improvement  by  locks 
and  dams,  '87,  229. 


miVTOlV  POINT,  ILL.    (See  Cape  Qirardeau,  Mo.) 


800  iNDEJt  or 

MISPILLION  CIIEKK,  DEI^.-lMrRovnKMT  of. 
(Coi)tinaed  from  Vol.  I,  p.  310.) 

A»pro|»riatioaft. 

1879 $3,000 

1880 4,000,  '80,  589. 

1881 3,500, '81,786. 

1882 3,000,  »8a.  769. 

Total 13,500 

1888 3,500.  act  of  Aogiut  U,  1888. 

Statement  of  appropriations,  '87,  834. 
Commerce* 

3eneiit  of  improvementi  '82,  769. 
Contracts. 

1879.  American  Dredging.Company,  for  dredging,  at  35  cents  per  onbio  yard,  *80, 
5b9. 

1880.  American  Dredging  Companyi  for  dredging,  at  45  cents  per  cubic  yard,  'SI, 
785. 

1881.  F.  Pidgeon,  Jr.,  for  dredging,  at  43  cents  per  cnbie  yard,  '81,  786. 

1882.  F.  Pidgeon,  for  dredging,  at  43  cents  per  .cubic  yard,  '82,  7W.    American 
Dredging  Company,  for  diidging,  at  44  ceota  per  cubic  yard,  '83,  625. 

fin^neers. 
Chikf  or  Engineers. 
Reports,  '80,  95;  '81,  123, 129;  '82,  121,  '83,  131;  *84,  131;  '85,  130;  '86;  127; 
'87,  90. 
Engineers  in  Charge. 
Col.  J.  N.  Macomb,  1879-'8l.    Reports,  '80.  587;  '81,  785. 
Capt.  W.  Ludlow,  1881-'82.    Report,  '82,  768. 
Lient.  Col.  O.  Weitzil,  188i-'84.    Report,  '83,  085. 
Maj.  W.  H.  Heuer,  1«84.    Report,  '84,  829. 

W.  F.  Smitb,  U.  S.  Agent,  1884-'-.    Reports,  '85^  878;  '86^  861;  '87,  833. 
Assistant 
J.  N.  Odiome.'  Report,  '83,  626. 
Operations. 
1879-'80.  7,340  cubic  yards  material  dredged,  '80,  588. 
1880-'81.  7,580  cubic  yards  material  dredged,  '81, 785. 
1881-^82.  6,343  cubic  yards  material  dredged,  '82,  768. 
18B2-'83.  5,720  cubic  yanls  material  removed,  '83,  6:16. 
18d3-'87.  No  operations,  '84,  829;  '85,  878;  '86,  861;  '87,  833. 
Projects. 
By  Col.  Macomb,  1879,  for  the  formation  of  a  low-water  channel  from  Milford  to 
the  bar  at  the  mouth,  6  feet  deep  and  40  feet  wide,  with  repairs  to  existing 
pile  structures  at  the  mouth  so  as  to  prevent  littoral  sand  drift.    Estimated 
cost,  110,000,  '79.  467. 
By  Lieut.  Col.  Weitzel,  1883,  for  4-foot  low- water  channel  through  bar  at  moatiL 
Estimated  cost,  $55,000,  making,  together  with  |3,500  for  completion  of  fomier 
project,  $58,500,  '83,  625,  626. 
Surveys. 
Ordered  by  act  of  March  3,  1881.    Made,  1882,  under  direction  of  Capt.  Ludlow, 
'82,  7&. 


MISSISSIPPI  RIVER. 

The  Index  for  thia  river  la  arranged  nn<^er  the  following  titles,  nsmely: 
MiMiieaippl  Kiver,  reservoin  at  nouicoa  of. 
Ifiaainaippi  Kiver,  above  tbo  Falls  of  Saint  Anthony. 
Miaaiaaippi  Kiver,  preaervaiiou  of  Falla  of  Saint  Anthony. 
Miaaiaiilppi  River,  Meeker'a  laland  Lock  and  Dam. 
Miaaiaaippi  River,  from  Saint  Paul  to  Dea  Moinea  Kaplda. 
Mlaaiaaippi  Kiver,  from  Dea  Moinea  Kaplda  to  the  month  of  the  Illlnoia  River. 
Miaaiaaippi  River,  between  the  mouth  a  of  the  lUinola  and  Ohio  rivera. 
liiaaiaaippi  Kiver  (Upper),  removal  of  anaga  and  obatructiona. 
Hiaaiaaippi  River  (Lower),  removing  ana^a  and  wrecka  from. 
Miaaiaaippi  River,  between  the  month  of  the  Ohio  River  and  the  Head  of  the 
Miaaiaaippi  River,  at  ita  mouth. 
Miaaiaaippi  River,  water-gaages  on. 
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MlSAISSIPn  BIVEB-OoDtiiMiad. 

Under  the  ftbove  titles,  localities  for  which  special  spprupriatioDs  have  been  made  are  Miaageil 
in  titair  yMgriphinil  ocder  from  north  to  south.    They  inelode  the  following : 
Onttenbaini,  i^y^A*  Qnincv  Bav,  ffl. 

Dnboqne,  Iowa.  Uannioal,  Mo. 

Sock  IslMii  Bwksr,  HL  LooMiaoa,  Mo. 

Andalasia,  IlL  Alton  Harbor,  El. 

MoacaUne,  Iowa.  Cape  Girardeau,  Mo. 

BorlinctOB,  Iowa.  Memphis  Harbor,  Tenn. 

Fori  MadJsqn,  Iowa.  Vickabur^c  Rarbor,  Miss. 

Alexandria  Harbor.  Mo.  Katohez  and  Vidalia  Harbors,  Miss,  and  La. 

Qolncy  Harbor,  lU.  Kew  Orleans  Harbor,  La. 


MISSISSIPPI  RIFEB— RBSKBVOiits  at  sourcks  of. 
(Continued  from  Vol.  I,  p.  311.) 

1878-W $45,000 

law,  survey ^     75,000.  'go,  1660. 


1881 150,000,^81, 

1888 300, 000, '82,  1831. 

1884 60, 000, '84,  1616. 

1880 37, 500, '86.  1507. 

Total 682,500. 

1898 12,000,  act  of  Anjcust  11, 1888. 

Statement  of  appropriations,  '86, 1506  ;  '87,  1672. 

Benefits  arising  from  reserYoir  system,  '80,  1596,  1611. 

Effect  of  dams  already  built  on  the  low- water  stages,  '86,  1503;  '87,  1669,  1691. 

Chief  or  Enginbers 
Reports,  '80,  182;  '81,  245,  246;  '82,  241 ;  '83,  24^,  241f ;  '84, 249;  '85,  272,  278; 

'86,  263:  '87,  224,  1680. 
Board  of  eicoikeers. 
Constituted  by  S.  O.  No.  90,  C.  of  £.,  1880,  to  examine  and  report  upon  the  prqject 

of  Mi^.  Allen  for  a  dam  at  outlet  to  Lake  Winntbigoshish.    Report,  '81,  1763> 

1765.    (Higs.  Houston,  Robert,  and  Lydecker  and  Capt.  Allen.) 
Reoonvened  September,  1882,  to  consider  modifications  proposed  by  Maj.  Allen 

for  Winuibigoshish  Dam.    Report,  '83,  1471, 1472. 
Mississippi  River  Commission.    Report,  '81,  2747.  2753.    Convened  at  New  York 

May,  1887,  to  consider  and  report  npon  the  effect  of  the  reservoir  system  on  the 

river  below  Saint  Paul.    Report,  '87,  1681-1693. 
The  Board  did  not  favor  the  extension  of  the  system  to  Saint  Croix,  Chippews, 

and  Wisconsin  rivers  at  present,  '87, 1680, 1692.     (Cols.  Casey  and  Abbot,  Lieut. 

Cols.  Houston  and  McFarland,  and  MaJ.  King.) 
Bncmnevr  in  Charge. 
MaJ.  C.  J.  Allen,  1878-'-.    Reports,  '80,  1590,  1659;  '81,  1761,  1766, 1770,  1807; 

'82, 1®8, 1833;  '83,  1455,1473,  1476;  '84,  1614;  '85, 17^,  1749;  '86, 1501,  1507; 

'87,  1666. 
Assistants. 
J.  D.  Skinner.    Report,  '80,  1595. 
V.  D.  Umar.     Export,  '80,  1615. 
A.  Johnson.    Reports,  '80,  1624;  '87,  1673. 
J.  D.  Raynolds.    Report,  '80,  1632. 
J.  P.  Frisell.    Reporfs,  '81,  1765, 1769, 1809 ;  '82,  1835. 
G.  O.  Foss.    Report,  '81,  1773, 1795. 
W.  S.  Morton.    Report,  '81,  17a3. 

R.  Davenport.    Reports,  '81,  1795;  '84,  1530, 1633, 1635. 
€.  Wanzer.    Reports,  '81, 1H02 ;  '82, 1831 ;  '83, 1461. 
J.  B.  Parkinson.    Reports,  '83, 1465 ;  '84, 1619. 
C.  McClellan.    Report,  '84, 1616. 
Encroachments. 
Injarious  effect  on  the  river  arising  from  improper  impounding  of  water  by  private 

intensts,  ^86, 1504;  '87, 1669,1670. 
Necessity  for  protective  legislation,  '87,  1691. 
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fistimates. 

For  reservoirs  on  Miasissippi  Biver,  'SO,  1614;  '81, 1768, 1775, 1777, 1781, 1789, 1791, 
1796;  '83,1460. 

For  reservoirs  on  Saint  Croix  Biver.  '80, 1603, 1615, 1639, 1645 :  '81, 1781. 

For  reservoirs  on  Chippewa  Biver,  '80, 1607, 1615, 1748 ;  '81, 1781. 

For  reservoirs  on  Wisconsin  Biver,  '80, 1609, 1615, 1638;  '81, 1781. 

For  reservoirs  on  Book  Biver,  '81, 1807, 1812. 

For  reservoirs  on  Cannon  Biver,  '84, 1635. 

For  reservoirs  on  Minnesota  Biver,  '84, 1632. 

For  increasing  height  of  Pokegama  Dam,  '86, 1506. 
Judicial  Proceedings. 

Opinion  of  Attorney-General  relative  to  lands  to  be  overflowed  by  constniction  of 
dams,  '81, 1781. 

Action  of  U.  8.  Commission  in  the  appraisement  of  lands,  '82, 1828. 

Action  relating;  to  overflowed  lands,  '84, 1617. 

Necessity  for  protective  legislation,  '87, 1601. 
OlK^ratlons. 

1881-82.  Commencement,  by  hired  labor,  of  the  constraction  of  Winnibigoshish 
Dam,  '82, 1829, 1831. 

1882-'8:i.  Progress  on  Winnibigoshish  Dam.  commencement  of  Leach  Lake  Dam, 
and  preparations  for  constmction  of  Pokegama  Dam,  '83, 1455,  1456, 1461, 1464. 
Cost  of  materials  and  labor,  -*83, 1463, 1465. 

1883-'d4.  Progress  on  Wi  nnibigoshisfa ,  licach  Lake,  and  Pokegama  dams ;  commence- 
ment of  Pine  Biver  Dam  at  outlet  of  Cross  Lake,  '84, 1614. 

1684-^85.  Completion  of  WinnibigoHhish,  Leach  Lake,  and  Pokegama  dams;  prog- 
ress on  Pine  Biver  Dam ;  capacity  of  dams,  '85, 1747 ;  '87,  1668. 

1885-'86.  Progress  on  Pino  Biver  Dam  ;  description  and  capacity  of,  '86, 1502.  Op- 
eration of  Winnibigoshish,  Leach  Lake,  and  Pokegama  dams,  '86,  1503.  Effect 
of  dams  on  low- water  stages,  '86, 1503. 

1886-^87.  Completion  of  Pine  Biver  Dam ;  description  of  dam  and  its  capacity,  '87, 
1667, 1668,  1674. 
PtaTSical  Characteristics. 

Bainfall  observations,  '80,  1591,  1600,  1612;  '81,  1778,  1801;  '82,  1834;  '83,  1456; 
'84, 1622. 

Discharge  of  Upper  Biver,  '80, 1503, 1509;  '81, 1799, 1801, 1800;  '83, 1467;  '84, 1621, 
1627;  '87,1689,1698. 

Batio  of  rainfall  to  drainage,  '80,  1591,  1597;  '81,  1774,  1780, 1781,  1801, 1807;  '83, 
1457,1469. 

Effect  of  reservoirs  on  river,  '80,  1611 ;  '86, 1503 ;  '87, 1669, 1682, 1685, 1687. 

Drainageareasofnpper  river,  '81, 177a,  1774, 1777, 1790;  '83, 1467;  '87, 1689. 

Borings  at  Onll  Lake  Dam  site,  '81, 1784. 

Borings  at  Pine  Biver  Dam  site,  '81,  1788. 

Elevation  of  points  in  Minnesota,  Wisconsin,  and  Dakota,  '81, 1812. 

Effect  of  temperature  on  velocity  of  discharge,  '83, 1470 ;  '84, 1619. 

Thickness  of  ice,  '84, 1620. 

Depth  on  bars  below  Saint  Paul,  '87, 1694. 
Projects. 

Since  1870  various  plans  have  been  proposed  for  the  improvement  of  the  Mississippi 
Biver  above  Lake  Pepin  by  a  system  of  reservoirs  at  the  sources  of  the  Missis- 
sippi and  its  upper  principal  tributaries,  by  which  the  flood  water  could  be  im- 
pounded and  subsequently  discharged  during  the  season  of  low  water,  '70, 285- 
287;  '75,  ii,  441;  '79, 1206-1223. 

In  1880,  following  the  appropriation  of  June  14, 1880.  the  project  of  Mf^.  Allen  was 
adopted,  providing  for  the  collection  of  the  surplus  water  during  winter, 
spring,  and  early  summer^  and  its  systematic  release  during  the  seasons  of  low 
water.  The  project  provided  for  the  construction  of  41  reservoir  dams  upon 
the  headwaters  of  the  Mississippi,  Saint  Croix,  Chippewa,  and  Wisconsin  riv- 
ers, at  an  estimated  cost,  exclusive  of  land  damages,  of  $1,800,083.50,  '81,  1761, 


1763,  1770,  1701,  2748,  2753;  *82,  1&30;  •85,  1749. 
Ksription  of  dams,  '81,  1763;  '83,  ' ^~    — 


Description  of  dams,  '81,  1763;  '83,  1456,  1472;  '87,  1667,  1678. 

The  Board  of  Engineers  of  1880  approved  of  the  location  and  general  plan  of  the 
dam  proposed  by  Maj.  Allen  at  the  outlet  of  Lake  Winnibigoshish,  on  the  Mis* 
sissippi  Biver,  with  recommended  modifications  in  dimensions  and  conatmo- 
tion,  '81,  1763.    Modifications  adopted  in  1882,  '83,  1472-1474. 

Effect  of  dams  on  low- water  stages,  '86,  1503 ;  '87,  1669,  1682,  1685,  1687. 

Consideration  of  further  extension  of  system ;  Board  of  Engineers,  1887,  do  not 
consider  that  atpresent  the  system  should  be  extended  to  the  Saint  Croix. 
Chippewa,  and  Wisconsin  rivers,  '87,  1680,  1690,  1692. 
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Anonl^of  MiseiBsippi,  '80,  1590,  1597;  '81,  1761/1783,  1882;  '82,  1833,  1835. 

At  aoaroes  of  Saint  Croix,  '80,  1601, 1615. 

At  souroes  of  Chippewa,  '80,  1607,  1624. 

At  sources  of  Wisconsin,  '80, 1609-1632. 

At  sources  of  Sock  River,  '81,  1770,  1807. 

At  sources  of  Cannon  River,  '82,  1833;  '84, 1634. 

At  sources  of  Minnesota  River,  '84,  1632. 

Maps. 

Showing  proposed  sites  of  reservoirs,  '80,  1600. 

Drainage  area  of  Pine  River  reservoir,  '81,  1790. 

Proposed  location  of  dam  at  Pokegama  Falls,  '81,  1800. 

Dminage  area  of  Rook  River,  '81,  1808. 

Showing  progress  on  Winnlbigosbish  Dam,  '83, 1456. 


MISSISSIPPI    RITER    above    the    Falls    of   Saint   AnttaODj. 

(EXOEFT  RESERVOIRS  A.T  SOURCES  OF.) 

(Continued  from  Vol.  I,  p.  313.) 

For  appropriations  previous  to  1880,  see  Index,  Vol.  I,  page  313. 

1880.:.-... $15,000,  '80,  1574. 

1881 10,000, '81,  1744. 

1882 10,000, '82,  1804. 

1888 10,000,  act  of  August  11,  1888. 

Statement  of  appropriations,  '86,  1484. 
Gomnici^ce* 
Limited  commerce  of  upper  river,  '80,  1573,  1574;  '86,  257. 
Froight  rates  on  upper  river,  '87,  1666. 
EncroaciimeDts* 

Injury  to  works  from  loggers,  '80,  1573;  '81,  1834. 
finyineers. 
Chief  of  Engineers. 
Reports,  '80*  178;  '81,  240.  247;  '82,  237;  83,  244;  '84,  245;  '85,^67;  '86,  256; 
'87,  224. 
Engineer  in  Charge. 
Mai.  C.  J.  Allen,  1878-'-.    Reports,  '80,  1572;  '81,  1743,  1832;  '82,  1803;  '83, 
1435;  '84,  1597;  '85,  1731;  '86, 1483;  '87.  1664. 
Assistants. 
R.  Davenport.    Reports,  '81, 1745;  '82, 1804. 
F.  Terry.    Report,  '83,  1436. 
J.  P.  Frizell.    Report,  '81,  1835. 
OveratioDS. 
187d-'80.  No  operations,  '80, 1572. 
1880-'81.  Removal  of  bowlders,  snags,  and  trees,  and  construction  of  wing-dams  at 

rapids  between  Aiken  and  Grand  Rapids,  '81,  1743,  1746. 
1881-^82.  Removal  of  bowlders  and  snags  and  couHtraction  of  wing-dams  between 
Aiken  and  Grand  Rapids  above  the  Northern  Pacific  Railroad,  '82, 1803,  1805. 
188e-'83.  Continuation  of  work  between  previous  limits,  '83,  1435,  1437. 
1883-'84.  Continuation  of  work  between  previous  limits,  '84,  1598. 
1884-'85.  Removal  of  bowlders  from  Grand  Rapids,  '85,  1731. 
1885-'87.  No  operations  from  lack  of  funds,  '86,  1483;  '87,  1664. 
Physical  Characteristics. 
Discharge  of  upper  river,  '81,  2744  ;  '82,  1807. 
Drainage  basin,  area  of  upper,  '81,  2743. 
Slope  of  river,  '81,  2744. 
Caving  banks,  '87,  1664. 

By  Mai.  Allen,  1880,  for  the  passage  of  Sauk  Rapids,  Minn.,  by  means  of  a  lock  and 
^  dam.     Estimated  cost,  from  $461,000  to  |647,000,  '81,  1833,  1836. 

By  Maj.  Farquhar,  1874,  for  the  improvement  of  the  river  between  Minneapolis  and 
Saint  Cloud  to  a  depth  of  5  feet,  by  the  removal  of  sand,  gravel,  and  bowlder 
bars,  and  the  construction  of  wing-dams.  Estimated  cost,  $144,667,  '75,  i,  359; 
ii,  449-452;  '86, 1483 ;  '87,  1664. 
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Projects— ContiDued. 
Tlie  appropritttioDS  of  |45,000,  made  1874-'76,  w^e  expeDded  ou  tbis  piojeet,  '79, 

1166;  '80,1572. 
Since  ItidO  operations  haye  been  carried  on  under  the  project  for  the  improrettent 
of  the  river  between  Aiken  and  Grand  Rapids,  165  miles,  by  the  removal  of 
snacra,  trees,  and  bowlders,  and  the  construction  of  wing-dams,  so  as  to  afford  3 
feef  depth  during  low-water  stages.    The  estimated  cost  for  this  improYement 
from  Conradi's  Shoals  to  Grand  Rapids,  252  miles,  was  154,127.60,  '75,  K,  400- 
4'>3;  '80,  1573;  '86,  1484;  '87, 1664. 
Surveys. 
At  Sauk  Rapids,  Minn.,  ordered  by  act  of  June  14,  1680,  '81,  247.    Made  under 

direction  of  Mi^.  Allen,  I860.  '81,  1S32. 
Maps. 
Moose  Rapids,  '81, 1746. 
Sandy  Lake  Rapids,  '81, 1746. 
Ox  Portage  Rapids,  '81, 1746. 
Crooked  Rapids,  '81.  1746. 
Pine  Rapids,  '81, 1746. 


MISSISSIPPI  RIT£B— Pkesbryation  of  the  Falls  of  Saint  Anthokt. 
(Continued  from  Vol.  I,  p.  314.) 

Api^ropriations. 

1870-'i9 $580,000 

1880 10,000, '80.  1567. 

1881 15,000, '81,  1741. 

1882 25,000,  '82, 1801. 

1884 10,000, '84,  1507. 

Total 640,000 

List  of  appropriations  from  1870  to  1886,  '86, 14^2 ;  '87,  1661. 
fincroacliiiieiits. 
Of  mill  owners  and  others,  '82,  236,  1800;  '83,  1432:  '84,  1596;  '85,  1722,  1729. 
Danger  to  works  of  United  States  by  insecure  condition  of  private  dam.  '89,  1723, 
1727. 
EDgineers. 
Chirf  of  ENOnnsKBS. 
Reports,  '80,  178;  '81,  239;  '82,  286 ;  'SS,  246 ;  '84,  244 ;  '85,  266,  1726;  '86, 
255; '87,223. 
Board  of  Enqineebs. 
Constituted  by  S.O.No.5,  C.  of  E.,  1886,  to  examine  and  report  npon  probaible 
effect  of.  proposed  bridge  at  Minneapolis  upon  works  of  the  United  States  for 
the  preservation  of  the  falls.    Report,  '86,  2111>2116.    (Lieut.  Col.  Poe,  Ifi^s. 
MaoKenzie  and  Allen.) 
Ekginskk  in  Oharob. 
Maj.  C.  J.  Allen,  1878-^—.    Reports,  '80,  1566,  1568;  '81,  1739;  '82, 1800;  '83, 
1431;  '84,  1596;  '85,  1721, 1729;  '86, 1479  ;  '87. 1660. 
Assistant. 
R.  Davenport.    Report,  '85, 1725. 
tiegal  Proceedlnflrs* 
Against  J.  B.  Bassell,  for  encroachments  on  Government  works,  *82,  296, 1800 ;  *86, 
1729.  ,       .       ,         ,        . 

Operations* 

History  of  past  operations,  '85, 1722 ;  '86, 1480. 

1879-'80.  Ooustruction  of  log  sluice  at  westerly  end  of  apron  and  protection  and  re- 
pair of  toe  of  apron,  '80,  1565, 1568,1570. 
1880-'81.  Repairs  to  apron  by  cribs  placed  at  lower  end,  '81,  1740. 
1881>'b2.  Preparations  for  repairs  to  apron,  '82, 1800. 
1882-'83.  Repairs  to  apron  in  progress,  '83,  1432. 
1883-'84.  No  operations  for  lack  of  funds,  '84,  1596. 
1884-^85.  Repairs  to  aprons,  '85,  1723. 
1865-'87.  No  operations  for  lack  of  funds,  *86, 1482;  '87, 1682. 
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^tajrslcal  Characteristics. 

Low-water  discharge  at  Minneapolis,  '81,  1743. 

Descriplioaof  falls,  '86,  1480;  '87.  1660. 

Rate  of  recession,  '86,  14dO;  '87,  1G60. 
Plans. 

In  1885  Maj.  Allen  proposed  extending  the  main  apron  in  front  of  Farnham  St, 
liove^oy's  Dam,  removal  of  a  part  of  a  point  of  rocks  in  the  river,  continuing 
the  line  of  submergud  cribs  across  the  bed  of  the  river  at  the  toe  of  the  apron, 
and  repairing  the  main  and  east  apron.  Estimated  cost,  |210,000,  '85,  1724, 
1727;  '86,  1481. 
Private  and  Corporate  l¥orli. 

Tunnel  between  Hennepin  and  Nicollet  islands  built  by  mill  owners  in  1868,  '85, 
17^;  '87,1660. 

Expenditures  by  citizens  of  $334,000  to  arrest  threatened  destruction  of  falls,  '85, 
1722. 

Danger  to  works  of  United  States  arising  from  insecure  private  dam,  '85,  1723, 
1727,  1730. 

Proposed  construction  of  stone  bridge  just  above  the  falls,  '86,  1481,  2111. 
Projects. 

Previous  to  the  adoption  of  the  project  of  1874  $200,000  had  been  appropriated  and 
applied  towards  closing  the  tunnel  between  Hennepin  and  Nicollet  islands  by 
timber  and  masonry  bulkheads  and  the  tilling  of  the  upper  part  of  the  tunnel 
with  clay  and  puddle,  '71,  257-294;  '72,  2^7;  '73,  40tM10;  '74,  i,  277;  '85, 
1722. 

The  project  of  1874  provided  for  the  construction  of  a  concrete  dike  across  the  river 
and  undernoath  the  limestone  ledge,  the  construction  of  flooding  or  rolling 
dams  to  protect  the  upper  surface  of  the  ledge,  and  the  construction  of  a  timber 
apron  and  wings  to  prevent  the  recession  of  the  crest  of  the  falls.  '74, 1,  284; 
'76,  i,  699;  '85,  17;^;^;  '86.  255,  14-K).  The  estimated  cost  was  $419,792,  '74,  i, 
285.  Increased  in  1876  to  $529,726.31,  '76,  i,  700 :  '78,  726.  Reduced  in  1884  to 
original  estimate,  '84,  1596;  '86,  1481.  The  dike  was  completed  in  1876  and 
remaining  works  in  1878,  '77,  565;  '79,  1159-1165;  '86,  255. 

In  1879  a  log  sluice  was  placed  at  the  westerly  side  of  the  apron,  '80,  1566;  '86, 
1480. 
surveys. 

Maps. 
'82,  1800;  '83,  1434;  '85,  1720. 


nilSSISSIPPI  RIYJER— Mbekkr's  Island  Lock  and  Dam. 
(Continued  from  Vol.  I,  p.  316.) 

A|»propria<ious. 

1873 $-25,000, '73,  51 ;  '86,268. 

Enffineers. 

Chief  of  Engineers. 

Reports,  '80,  179;  '81,  241;  '82,  2:^7;  '83,  244;  '84,  245;  '85,  268;  '87,  223. 
Engineer  in  Charge. 
Maj.  C.  J.  Allen,  1878-'—.    Reports.  '80,  1575;  '81,  1747;  '82,  1809;  '83, 1438; 
'84, 1599;  '85,  17;}3;  '86,  1485;  '87,  166J. 
liCVislatioii. 
Act  of  July  23,  1868.  granting  State  of  Minnesota  200,000  acres  of  laud  in  aid  of 

construction  of  lock  and  dam,  '73,  411 ;  '81, 1747. 
Act  of  March  3,  1873,  requiring  the  relinqaishment  of  grant  before  the  application 
of  appropriation,  '73,  411 ;  '81,  1747. 
Oi^e'ratlons. 

(See  Legislation.) 
Private  and  Corporate  Work. 
200,000  acres  of  public  land  granted  by  act  of  July  2.$,  186S,  to  State  of  Minnesota 

in  aid  of  construction  of  lock  and  dam,  '73,  411 ;  '81,  241. 
Provision  of  act  of  March  3,  1873,  requiring  relinquishment  of  grant  before  appli- 
cation of  the  appropriation  of  1873,  '73,  411 ;  '81,  1747. 

1443  EN 20 
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Projects. 

By  Maj.  Warren,  18b7,  modified  in  1874,  so  aa  to  provide  for  a  lock  and  dam  aorow 
the  river  at  Meeker's  Island ; .  timber  dam,  witli  lock  of  17  feet  lift,  with  fiices 
of  granite  masoDry ;  dimensions  of  lock,  300  feet  by  80  feet.  Estimated  cost, 
1922,121,  '67,  259;  '74,  i,  287;  '81, 1747. 

(See  aiso  Legislation.) 
Surveys. 

Between  Saint  Panl  and  Minneapolis  ordered  by  act  of  Anffuat  5, 1886,  '87,  230, 
1663. 


niSSISSIPPI  RIVER,  FROM  SAIfIT  PAUL  TO  DE8  nOIIffiS 
RAPIDS.  (Except  harbor  of  refuge  in  Lake  Pepin,  ice-harbor  at 
Dubuque,  Rock  Island  Bapids,  and  Dxs  Moines  Rapids.) 

Appropriations. 

For  appropriations  previous  to  1880,  see  Index,  Vol.  I,  page  317. 

1880 $150, 000, '80,  149.5. 

1881 200,000, '81,1688. 

1882 250,000, '82,  1757. 

1884 250,000, '84.  1554. 

1886 382,500,  '86,  1421. 

1881,  Gnttenbnrgh,  Iowa 5, 000,  '81,  1700. 

1880,  Dubuque,  Iowa 7, 000,  '80,  1533. 

1881,  Dubuque,  Iowa 5, 000,  '81,  1701. 

1880,  Rock  Island  Harbor.. . .  6, 000,  '80,  1539. 

1881,  Rock  Island  Harbor  ....  6,000,  '81,  1703. 
1881,  Andalusia,  111 6, 000,  '81,  1704. 

1880,  Muscatine,  Iowa 7, 500,  '80,  1540. 

1881,  Muscatine,  luwa 2,500,  '81,  1707. 

1882,  Muscatine,  Iowa 2,500,  '82,  1775. 

1880.  Burlington,  Iowa 5,000,  '80,  154L 

1881.  Fort  Madison,  Iowa  ....  2, 500,  '81,  1715. 

1888 600,000,  act  of  Anguet  11,  1888. 

Contracts. 

1879.  Winston  Brothers,  for  shore  protection,  at  Hastings,  '80,  1497.  8.  J.  Tmax, 
for  shore  protect  ion  and  dams,  at  Smith's  Bar.  '80, 1497.  Jenkins  &,  Van  (border, 
for  shore  protection  and  dams  at  Monnt  Vernon  Bar  and  Winona,  '80,  1499. 
Whitney  &.  Sons,  rock  removal  near  Horse  Island  and  dredging  at  Keithsborgb, 
'80, 1505.  Brown  &,  Co.,  for  dredging,  at  Dnbnqne,  at  17  cents  per  cubic  yard, 
'80,  1534. 

1880.  S.  J.  Trnax,  for  shore  protection  and  dams  above  Red  Wing  and  below  Waba- 
sha, '81,  1689.  J.  Richtman,  for  shore  protection  and  brnsh  dams  near  Foan- 
tain  City  and  above  Winona,  '81,  1689.  Whitney  A  Sons,  for  dredging,  at 
Rock  Island  Harbor,  at  20  cents  per  cubic  yard,  '80,  1704  ;  for  dredging,  at 
Muscatine,  at  20  cents  per  cubic  yard,  '81,  1706.. 

18^1.  S.  J.  Truax,  for  shore  protection  and  dams  between  Reed's  Landing  and 
Wabasha,  '81, 1690.  A.  J.  Whitney  &,  Sons,  for  dredging,  at  98  cents  per  cubic 
yard,  below  Keithsburgh,  '81, 1690.  Whitney  &,  Sons,  for  dredging,  at  Dnbnqoe, 
at  25  cents  per  cubic  yard,  '82,  176:^ ;  for  construction  of  dams  and  shore  pro- 
tection, at  Andalusia,  '81,  1705. 

1882.  P.  S.  Davidson,  for  shore  protection  and  dams  between  La  Crosse  and  Browns- 
ville, and  between  Homer  and  Queen's  Blnff^  '83,  1387, 1388.  J.  Richtman,  for 
shore  protection  and  dams  between  Mount  Vernon  and  Fonutain  City,  '83, 1388. 

1883.  B.  E.  Linehau,  for  dredging,  at  Dubuque,  for  12  cents  per  cubic  yard,  '84. 1571. 

1884.  A.  J.  Whitney,  for  dredging,  at  Muscatine,  for  16  cents  per  cubic  yard,  '84, 
1675. 

1885.  A.  D.  Fleak,  for  construction  of  dredge  hull,  *&5,  1673.  Tmax  &,  Robinson, 
for  furnishing  poles  and  brush,  '85, 1673.  Patterson  Brothers,  for  furnishing  rip- 
rap, '85,  1674.  C.  H.  Appleton,  for  dred^ng,  at  Saint  Panl,  at  16|  cents  per 
cubic  ya^xl',  '85,  1675.  T.  G.  Isherwood,  tor  construction  of  six  flat-boats,  '85, 
1675.     M.  Von  llein,  for  construction  of  six  dump-boats,  '85,  1675. 

1887.  A.  Richtman,  for  dams  and  shore  protection;  S.  D.  Truax,  for  dams  and 
shore  protection  ;  A.  Kerchner,  for  riprap  rock ;  W.  M.  Roberta  &  Co~  for  rip- 
rap rock,  '87,  1624,  1629. 
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Chief  ot  Enginkerb. 
From  Saint  Paal  to  Des Moines  Bapids.    Beports,  '80, 171 ;  '81, 232 ;  '82, 229;  '83^ 

2:J5  ;  '84,  239;  '85,  261;  '86,  250;  '87,  219. 
Qattenbnrgh,  Iowa.    Beports,  '81,  2Xi ;  '82,  230 ;  '83.  237 ;  '85,  266. 
Dabnqae,  Iowa.    Beporto,  '80,  172;  '81,  233;  '82,  230;  '83,  237:  '84,  240;  '85, 

262*  '86  252*  '87  221. 
Book 'island  Harbor,  111.'    Beports,  80,  173;  '81,  234;  '82,  231 ;  '83,  238;  '84, 

241 ;  '85,  263. 
Andalnsia.  Ul.    Beporto,  '80;  177 ;  '81,  234 ;  '82, 231 ;  '83,  238. 
Mnscatine,  Iowa.    Beports,  '80,  173;  '81.  234 ;  '82,  231;  '83,  238;  '84,  241. 
Burlington,  Iowa.    Beports,  '80,  174;  '81,  235. 
Fort  Madison,  Iowa.    Beports,  '80,  174 ;  '81,  235;  '82,  232;  '83,  239. 
Board  of  Enginbbrs. 

Mississippi  Biver  Commission.    Beport,  '81,  2742,  2755. 
Enoinkbr  in  Charge. 
M^.  A.  Mackenzie,  188(M~ : 

From  Saint  Paul  to  Des  Moines  Bapids.    Beports,  '80,  1493,  1532;  '81,  1686, 
2755;  '82,  1754;  '83,  1382;  '84,  1550;  '85,  1669,  1710;  '86,  1412;  '87,  1623. 

Quttenburgh,  Iowa.     Beports,  '81,  1700;  '82,  1767;  '83,  1405;  '85,  1718. 

Dubuque,  Iowa.    Beports,  '80, 1532 ;  '81, 1700;  '82, 1768;  '83, 1405;  '84, 1571, 
'85,  1691 ;  '86,  14*24,  1425;  '87,  1653. 

Bock  Island  Harbor,  111.    Beports,  '80, 1539;  '81,  1703;  '82,  1773;  '83, 1411; 
'84.  1575;  '85,  1695. 

Andalusia,  HI.    Beports,  '81,  1704;  '82,  1774;  '83,  1411. 

Muscatine,  Iowa.    Beports,  '80,  1539;  '81,  1706;  '82,  1775;  '83,  1411;  '84, 
1575.  . 

Burlington,  Iowa.    Beports,  '80,  1541 ;  '81,  1707. 

Fort  Madison,  Iowa.    Beports,  '80, 1541;  '81,  1715;  '82,  1776;  '83, 1412. 
Assistants 
J.  L.  Gillespie.    Beports,  '80,  1496;  '81,  1690;  '82,  1757;  '83,  1386;  '84,  1554; 

'85,  1676. 
M.  Meigs.    Beports,  '80,  1499,  1534;  '81,  1692;  '82,  1759;  '87,  1637. 
£.  F.  Hoffman.    Beports,  '80,  1504 ;  '81,  1695 ;  '82, 1761 ;  '83,  1392;  '84, 1558. 
C.  W.  Durham.    Beports,  '84,  1559,  1575;  '85,  1679;  '86, 1415;  '87,  1631. 
G.A.  Marr.    Beport, '85,  1684. 
Operations. 
Between  Saint  Paul  and  Des  Moines  Bapids : 
1879-'80.  Construction  of  brush  and  stone  dams  and  shore  protection  at  Hastings, 

Presoott,  Smith's  Bar,  Crat's  Island,  Beef  Slough,  Mount  Vernon,  Boiling  Stone. 

Betsy  Slouch,  Winona,  La  Crosse,  and  Cassville  Slouflrh,  and  in  dredging  and 

removal  of  bowlders  at  Horse  Island,  Smith's  Island,  ana  Keithsburgh,  '80, 1496- 

1505. 
At  Dubuque :  19,573  cubic  yards  dredffed  from  bar  in  front  of  landing,  '80, 1634. 
At  Muscatine :  15,107  cubic  yards  drejbed  from  bar  in  Aront  of  landing,  '80, 1540. 
At  Fort  Madison :  Baising'Niola  Chute  Dam,  construction  of  dike  between  Islands 

390  and  391,  shore  protection  at  foot  of  Island  391,  and  dredging  at  ferry  land- 
ing, '80,  1542. 
1880-'til.  Construction  of  brush  and  stone  dams,  and  shore  protection  at  Nininger 

Slough,  Bed  Wing,  Wabasha,  Beef  Slough,  Pomme  de  Terre  Slough,  Boiling 

Stone.  Winona,  Cassville  Slough.  Guttenbnrgh,  Bush  Chute,  anaShokokon 

Slough ;  rock  removal  at  Horse  Island  and  dredging  at  Keithsburgh,  '81, 1687, 

1690-1695. 
At  Guttenbnrgh:  Commencement  of  dam  for  closing  Smith's  Slough,  '81, 1700. 
At  Bock  Island  Harbor:  7,402  cubic  yards  dredged  from  bar,  '81, 1703. 
At  Muscatine :  23,830  cubic  yards  dredged  from  oar,  '81, 1706. 
At  Burlington :  Strengthening  of  Bush  Chute  Dam,  and  placing  of  shore  protection 

at  head  of  island  and 'the  cnute,  '81,  1708. 
1861-'82.  Construction  of  brush  and  stone  dams,  and  shore  protection  between  Saint 

Paul  and  Hastings;  between  Beed's  Landing  and  Wabasha  at  Boiling  Stone, 

Betsey  Slough,  near  Wild's  Landing,  Winona,  Bush  Chute,  and  Shokokou 

Slough,  and  dredging  in  Coon  Slough  Bends,  '82,  1754,  1757-1763. 
At  Guttenbnrgh :  Completion  of  Smith's  Slough  Dam,  '82,  1767. 
At  Dubuque:  3,570  cubic  yards  dredged  from  shoal  near  Terry  Landing  at  East 

Dubuque,  '82,  1767. 
At  Bock  Island  Harbor :  407  cubic  yards  dredged  from  bar,  '82,  1773. 
At  Andalusia:  Progress  on  dam  construction  and  shore  protection  at  laiands  319, 

230,  and  321,  '82,  1774. 
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At  MoMfttiiie:  18,894  oabie  ytfds  dredged  from  bar  and  month  of  Papoose  Creek, 

*B2, 1775. 
History  of  past  operatioiie,  '81,  9757. 
t89M83.  Constrocnon  of  brash  and  stone  dam  and  shore  protection  between  Saint 
Panl  and  Hastings,  at  Alma,  Wabasha,  Homer,  Queen's  Blnff,  Monnt  Vernon, 
Fonatafn  City,  La  Crosse,  JBrownsTille,  Gnttenbacgh,  CassviLie  Slough,  Knsh 
Chnte,  Shokokon  Slongh,  and  Montrose,  '83,  138:)-1396. 
•At  Gnttenbnrgh :  1,5S0  fMt  of  shore  protection  placed  on  island  opposite  Ihe  town, 

'Sa,  1405. 
At  Fort  Madison :  1,320  feet  of  shore  protection  placed  at  heads  of  Islands  392  and 
393,  '83,  1412. 
1883-'84.  Construction  of  brush  and  stone  dams  and  shore  protection  between  Saint 
Panl  and  Hastings;  between  Homer  and  Queen's  Bluff,  near  Wiiions,  at  Fort 
Madison  and  Montrose,  and  dredging  below  Minneiska,  '84,  1551,  1554-1560. 
At  Dubuque :  23,436  cubic  yards  dredg^  from  middle  grounds  and  in  trout  of  East 

Dnbnqne  Landing,  '84,  1571. 
Survey  of  Rock  Island  Harbor,  '84,  1575. 
At  Muscatine:  17,251  cubic  vards  dredged  from  bar,  '84,  1575. 
1864-'85.  Construction  of  brush  and  stone  dams  and  shore  protection  between  Saint 
Paul  and  Hastings;  between  Reed's  Landing  and  Winona,  at  La  Crosse,  Foun- 
tain City,  CassviTle  Slough,  Guttenburgh,  Audnlusia.  and  Fort  Madison ;  dredg- 
ing near  Bad  Axe,  at  harbors  of  Muscatine  and  Fort  Madison,  Rook  Island  Rap- 
ids; construction  of  dredge  and  dump  scows,  '85,  1667,  1669,  1676-1685. 
At  Book  Island  Harbor:  16,558  cubic  yards  dredged  from  bar,  thereby  completing 
all  work  reqnired,  '85,  1696. 
188&-'86.  Construct  ion  of  brnsh  and  stone  dams  and  shore  jjrotection  at  Saint  Paul, 
between  Saint  Paul  and  Hastings,  in  yioinity  of  Fountain  City,  and  at  Coon  and 
Cassville  sloughs;  dredging  below  Alma  and  at  West  Saint  Panl,  '86, 14L2-1416. 
At  Dnbnqne :  27,9G6  cubic  yards  dredged  from  npper  part  of  bar,  '86,  1425. 
Comparative  cost  of  dredging  from  1878  to  1885,  '86,  1407. 
1886-'87.  Dam  and  shore  protection  constructed  and  repaired  between  Saint  Panl 
«nd  Hastings,  at  Red  Rock,  between  Homer  an«l  Queen's  Bluff,  Otter  Island 
and  NaOToo,  at  Crooked  Slough,  Chimney  Rock,  Andalusia  and  Rolling  Slongh ; 
rock  removed  at  Rock  Island  Rapids,  Drew's  Prairie,  and  Dallas ;  wrecks  re- 
moved at  Hastings  and  Wabasha ;  removal  of  bar  at  root  of  Coon  Slongh,  '87, 
219,  1623,  1631-1639;  4,677  cubic  yards  dredged  from  bar  opposite  Dubuque, 
*B7,  1653. 
Pliyvlcal  Charactertatlcft* 
Specific  gravities  of  sand,  *80,  1504. 
Carront  observations  at  Burlington,  ^81,  1708. 
Depths  before  and  after  improvement,  '81,  2446. 
Character  of  material  in  bed  of  river,  '81,  2734 ;  '83,  8758. 
Slope  of  river,  '81,  2744. 
Discharge  of,  '81,  2744. 

Pla««. 

The  act  of  July  5,  1884,  reqnired  a  report  concerning  the  value  of  the  Sny  Island 
Levee  to  the  improvement  of  the  river  and  an  eutiniate  for  strengthening  and 
preserving  the  levee  so  as  to  maintain  its  benefit.  Msj.  Mackenzie  did  not 
consider  Uiat  as  a  levee  it  had  benefited  navigation  rxcept  as  a  closure  to  cer- 
tain chutes.  The  cost  of  strengthening  such  closing  parts  was  estimated  at 
116,515,  '85,  1710-1717. 

The  seneral  project  for  the  improvement  of  the  river  between  Saint  Paul  and  Des 
Moines  Rapids  is  the  gradual  bringing  of  the  river  into  one  channel  by  the  con- 
atroctloa  of  brnsh  and  stone  dame^  by  which  chntes  are  closed  and  wide  places 
contracted;  also  the  protection  of  caving  bank*  and  heads  of  islands.  At 
q»eeittl  localities  drednng  is  resorted  to  as  an  aid  to  the  contracting  and  regu- 
lating workfi,  '81,  3745;  %3,  1383. 

Ax  8PRCIAL  LOCATIONS. 

At  Gnttenbnrgh,  Iowa,  the  project  was  the  closure  of  Swift's  Slough  and  the  pro- 
tection of  the  head  of  the  island  opposite  the  town,  '81,  1694,  1700;  '85,  1720. 

•At  Dubuque.  Iowa,  the  project  of  1876  proposed  the  formation  of  an  artitical  cut 
from  Waple's  to  New  Barney's  cuts;  also  the  closure  of  Seventh  Street  Slongh, 
New  Barney's  and  Waple's  outs,  '76,  i,  696.  Modified  in  1877  for  temporary  im- 
provement of  the  bar  by  dredging  and  subsequently  its  permanent  improve- 
ment by  the  construction  of  a  training  dike  from  the  npper  end  ot  New 
Barney's  Cut  to  the  railroad  bridge,  '77,  525. 
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la  1879  a  Board  of  Engineers  recommeDded  the  improvement  of  the  bar  by  tlie 
constraotion  of  two  contracting  dikes  from  the  Danleith  Shore  if  the  dredged 
channel  then  in  progress  in  front  of  Dnboque  Wharf  showed  signs  of  refilling. 
Estimated  cost  of  dOces,  |l2,66d,  '79,  1143 ;  '80, 1533ft.  The  saeoess  of  diedffing 
alone  having  been  demonstrated,  the  coustraotion  of  dikes  lias  been  omiitoa, 
'86,  1424. 

At  Rook  Island  Harbor  the  proiect  of  1879  proposed  the  removal,  by  df«dgtng> 
of  the  bar  along  the  levee  and  a  part  of  the  large  bar  extending  from  the  l6ot 
of  Rook  Island,  covering  the  steam-boat  landing.  Estimated  cost,  (128,759. lo, 
'80,  1539 ;  '85,  1695.    Project  completed  in  1884,  '85, 1696. 

At  Andalusia.  111.,  the  project  of  1880  proposed  the  improvement  of  the  ohaimel 
of  approacn  between  the  main  channel  and  the  lauding  by  the  coosiraotion 
of  dams  between  the  Illinois  thore  and  Island  321,  between  Islands  320  and 
321,  and  between  Islands  318  and  319,  together  with  the  necessary  shore  pro- 
tection.   Estimated  cost,  |18,000,  '81,  1705,  1706. 

At  Muscatine,  Iowa,  the  project  of  1879  proposed  the  temporary  improvemMit  of 
the  bar  in  front  of  the  city  landing  by  dredging.  Estimated  cost,  |19,)K0,  '79, 
1137;  '80,1540. 

At  Burlington  Harbor,  Iowa,  the  project  of  1875-^79  proposed  the  improvement 
of  Rash  Chute  by  the  removal  of  the  bar  at  its  head  by  dredging  and  the  oon- 
tractitn  of  the  channel  at  the  foot  of  the  chute  by  rectifying  dams  with  shore 
protection.  Estimated  cost,  |69,656.57,  '76,  i,  691,  093;  '79,  1138:  '00,  1541. 
After  Ibdl  this  improvement  was  carried  on  under  appropriations  for  improv- 
ing the  Mississippi  River  between  Saint  Paul  and  Des  Moines  Rapids, '81, 1708. 

At  l^rt  Madison  the  proiect  of  1875  proposed  the  closing  of  Niota  Chute  aad  the 
protection  of  the  heaas  of  adjacent  islands,  '76,  i,  688 ;  '79,  1139. 
Surveys. 
At  Quttenburgh,  ordered  by  act  of  July  5, 1684.    Made  under  direotion  of  Muj,  Mao* 

kenzie,  1884,  '85,  1718. 
At  Andalusia,  ordered  by  act  of  March  3, 1879.    Made  nnder  direction  of  Mi^.  Mac- 
kenzie, 1880,  '81,  1705. 
From  the  Falls  of  Saint  Anthony  to  Saint  Paul,  ordered  by  act  of  March  3, 1879. 

Made  under  direction  of  Mi^.  Allen,  1879,  '80,  1660. 
Examination  of  Guy  Island  Levee  ordered  by  act  of  July  5,  1884.    Made  under 

direction  of  MaJ.  Mackenzie,  '85,  1710,  1717. 
Maps. 

Below  Nininger,  Minn.,  '84.  1554. 

At  Pine  Bend,  '84,  1558. 

Bellevue  Bar,  '80,  1506. 

Beef  Slough,  '80,  1506. 

Mount  Vernon  Bar,  '80,  1506. 

Winona  Bar,  '80,  1506. 

Cassville  Slongh,  '80,  1506. 

Eeithsburgh  Bar,  '80,  1506. 

Vicinity  of  Dubuque,  '80,  1532. 

Vicinity  of  Muscatine,  '80, 1540. 

Vicinity  of  Fort  Madisou,  '80,  1540. 

Vicinity  of  Burlington,  '81,  1540. 

Vicinity  of  Wabasha,  '86,  1418. 

Vicinity  of  Boulanger  Slough,  '86,  1420. 


ninSlSSlPPl    BIVCB    at    des    inOIlfES   BAPIDS.     (See    Db8 

MoiMKS  Rapids.) 


MISSISSIPPI  RITEB  FRORI  DES  IflOINES  RAPIDS  TO  THE 
moUTH  OF  THE  ILLINOIS  BIVEB  (sxcspt  opbrations  of  snao- 

BOAT8). 

Awroprlalioiis» 

For  appropriations  prior  to  1880,  see  Index,  Vol.  1,  page  317. 

1880,  from  Des  Moines  Rapids  to  mouth  of  Illinois  River. . ..  flOO,  000,  '80, 1514.. 

1681,  from  Des  Moines  Rapids  to  month  of  Illinois  River . . .  •     175, 000,  '81, 1696. 
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lcM2,  from  Dee  Moines  Rapids  to  mootb  of  Dlisois  River....  |200, 000,  '82, 1767. 
1884,  horn  Des  Moinea  Rapids  to  month  of  Upkiois  River ....     200, 000,  '84, 1563. 
1886,  from  Dee  Moines  Rapids  to  mouth  of  Illinois  River l.'iO,  000,  '86, 2855. 

1880,  Alexandria  Harbor,  Mo 10, 000. '80, 1543. 

1881,  Alexandria  Harbor,  Mo .' 6, 000, '81, 1716. 

1880,  Qoinoy  Harbor,  lU 25, 000, '80, 1545. 

1881,  Qniucy  Bay,  111 10, 000, '81, 1719, 

1882,  Qnincy  Bay,  111 15. 000, '82, 1788. 

1880,  Hannibal,  Mo 25, 000, '80, 1546. 

1881,  Hannibal,  Mo 20. 000, '81, 1720. 

1881,  Louisiana,  Mo ■  10, 000, '81, 1723. 

1888 200,000,aotof  Angnst 

11, 1888. 
CoBtracts* 

1879.  S.  Sample,  for  shore  protection  and  dams  at  Canton,  '80, 1508, 1514,  Whitney 
A  Sons,  dredging  at  Qainoy,  for  15i^  cents  per  onbic  yard,  and  dam  construc- 
tion, '80,  1545. 

1880.  Whitney  Sc  Son,  for  shore  protection  and  dams  above  Gregory's  Landing,  '81, 
1698.  C.  M.  Cole,  for  dam  oonstraction  and  shore  protection  at  Denmark  island 
and  Westport  Chnto,  '81,  1698, 1699.  W.  A.  &.  J.  C.  Patterson,  for  dam  con- 
struction and  shore  protection  at  Alexandria,  Mo.,  '81,  1716.  H.  S.  Brown,  for 
dredging  at  Qnincy,  at  18  and  20  cents  per  cnbio  yard,  '81, 1718.  H.  S.  Brown, 
for  dam  construction,  shore  protection,  and  dredging  at  Hannibal,  '81,  1721. 

1881.  W.  A.  &  J.  C.  Patterson,  for  dam  constrnction  at  Alexandria  Harbor,  Mo., 
'82,  1786.  H.  S.  Brown,  for  dredging  at  Qnincy,  at  20  and  23  cents  per  cnbio 
yard,  81,  1718.  W.  A.  dt  J.  C.  Patterson,  for  dam  construction  at  Lonisiana, 
'iBl,  1723. 

1682.  Patterson  Brothers,  for  shore  protection  and  dams  near  LoniHiana,  '83,  1400. 
H.  8.  Brown,  for  bmsh  and  stone  revetment  below  Quincy,  '83,  1400. 

1884.  H.  8.  Brown,  dredging  in  Quincy  Bay,  at  14  cento  per  cubic  jMdf  *85,  1687. 
Patterson  Brothers,  for  shore  protection  and  dams  near  Louisiana,  '85,  1685, 
1687;  '86,2853. 

1885.  H.  S.  Brown,  for  dredging  in  Quincy  Bay,  at  14  cento  per  cubic  yard,  '86, 2854. 

1886.  H.  8.  Browo,  for  shore  protection  and  dams,  '87, 1610. 

1887.  Patterson  Brothers,  for  shore  protection  and  dams,  '87,  1610.  E.  M.  Morton 
and  others,  for  tow-boat,  '87,  1612.  J.  Spect,  for  centrifugal  pump,  '87, 1612. 
M.  Von  Hein,  for  flat-boato,  '87,  1613. 

Enirineers. 
Chief  of  Kngikbbrs. 
From  Des  Moines  Rapids  to  month  of  Illinois  River.    Reporto,  '80,  172 :  '81, 

232;  '82,  227;  '83,  236:  '84,  239;  '85,  261;  '86,249,251;  87,217. 
Alexandria  Harbor,  Ind.  Reports,  '80, 175 ;  '81,  235 ;  '82, 233 ;  '83, 240. 
Quincy,  111.    Reporto,  '80, 175 ;  '81,  235,  236 ;  '82,  233,  234  ;  '83,  241 ;  '84, 243 ; 

'85,265,266,1717. 
Hannibal,  Mo.    Reporto,  '80, 175 ;  '81, 236 ;  '82, 234 ;  '83, 241. 
Louisiana,  Mo.    Reporto, '80, 177 ;  '81,2:)7;  '82,234;  '83,242. 
Board  of  Engineers. 
Mississippi  River  Commission.    Reports, '81,  2742,  2755;  '85,  2539;  '86,  2143; 

Engineers  in  Charge. 
Maj.  A.  Mackenzie,  1880-'84: 
From  Des  Moines  Rapids  to  month  of  Illinois  River.    Reporto,  '80,  1506, 1514, 

1526;  '81,  1696,2755;  '82,  1763;  '83,  1395;  '84,  1560;  %5,  1685. 
Transferred  to  Mississippi  River  Commission,  Sept.  1,  1884.      Reporto, '85, 261, 
2539;  '86,2143;  '87, 2690.'   Transferred  to  Engineer  Department  by  act  of  Au- 
gust 5, 1886,  '86,459. 
Capt.  E.  H.  Ruffner.    Reporto,  '85,  2851, 2860, 2935 ;  '86, 2154  ;  '87, 1607,  2719. 
Alexandria  Harbor,  Mo.    Reporto,  '80, 1543 ;  '81, 1715 ;  '82, 1786 ;  '83, 1424. 
Qnincy  Harbor  and  Bay,  III.    Reporto,  *80, 1543 ;  '81, 1717 ;  '82, 1786 ;  '83, 1424, 

1425 ;  '84, 1588, 1590;  '85, 1709, 1717. 
Hannibal,  Mo.    Reporto,  '80, 1546 ;  '81, 1719 ;  '82, 1789 ;  '83, 1428. 
Louisiana,  Mo.    Reporto,  '81, 1723, 1724 ;  '82,  1790 ;  '83, 1428. 
Assistants 
O.  N.  Caffee.    Reporto,  '81, 1699, 1717, 1721 ;  83, 1401 ;  '84, 1568, 1590. 
C.  W.  Durham.    Reporto,  '82, 1788 ;  '83, 1402, 1426 ;  '84, 1563. 
E.  F.  Hoffman.    Report,  '84,  1565. 
M.Meigs.    Report, %4, 1568. 
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Operations. 

Xd79-'dO.  CoDBtruction  of  brush  and  stone  dams  and  shore  protection  at  Canton, 
Qilbert's  Island,  and  Slim  Island ;  dredging  at  Hannibal  and  below  Cincinnati 
Landing,  '80, 1506-1513.  At  Quinfcy  Harbor,  1,800  feet  of  spur-dams  built  and 
48,900  cubic  yards  dredged  from  Qiuncy  Bay,  '80, 1544-1545. 

1880-'81.  Constrnction  of  brush  aud  stone  dams  and  shore  proctection  at  Gilbert's 
and  Denmark  islands,  Gregory's  Landing,  and  Westport  Chute,  '81, 1696-1699. 
8,417 oubioyards brush  and  stone  placed  in  wiug-dams  at  Alexandria,  '81, 1717. 
At  Quinoy  Damj  closing  square  chutes  commenced  and  15,305  cubic  yards diedged 
from  Quinoy  Bay,  '81,  1717,  1718.  At  Hannibal,  54,000  cubic  yards  dredged 
from  bar,  and  the  construction  of  dam  afc  Glasscox  Island,  '81, 1719.  At  Lou- 
isiana, spur-dam  opposite  steam-boat  landing  commenced,  '81, 237. 

1881-^82.  Construction  of  brush  and  stone  dams  and  shore  protection  at  Gilbert's 
and  Denmark  islands,  Gregory's  Landing,  Canton  and  Smoot's  chutes;  con- 
struction  of  dredge  and  dumps  in  progress ;  operations  at  Dixon  Quarry,  '82, 
1763-1766.  3,785  cubic  yards  brush  and  stone  placed  in  wing-dams  at  Alex- 
andria, '82.  1786.  Project  completed,  '83,  1426.  At  Hannibal,  49,712  cubic 
yards  dredced  from  bar  and  lower  wine-dam  completed,  '82,  234.  At  Louis- 
iana, spur-da  in  completed  to  length  of  1,000  feet, '82,  1791. 

1882-'d3.  Construction  of  brush  and  stone  dams  and  shore  protection  at  Gregory's 
Landing,  Quincy,  Hannibal,  Louisiana,  Cap  an  Gris,  Boeter'sand  Dardenne 
islands:  progress  on  dredge  and  dump  boats;  operations  at  Dixon  Quarry, 
^83, 1395-1403.    At  Quinoy  Bay,  63,677  cubic  yards  dredged,  '83,  1426. 

1883-'84.  Construction  of  brush  and  stone  dams  and  shore  protection  at  Louisiana, 
Quinoy,  Gilbert's  Island,  Alexandria,  Marion  City,  Hanuibal,  Canton,  Denmark 
Island,  and  Dardenne  Island;  dredging  at  Howard's  (Smoot's)  Crossing,  and 
above  Mnndy's  Landing;  completion  of  dredse  and  dumps,  '84, 1560-1370.  At 
Quinoy,  wing-dams  built  in  1879  strengthened,  and  protection  placed  at  head  of 
Island  427,  '84,  1589. 

1884-'85.  Works  transferred  to  Mississippi  River  Commission  September  1, 1884, 
'85,  261.    Construction  of  brush  and  stone  dams  and  shore  protection  at  Lou- 
•    isiana,  Quinoy,  Brokau  Island,  Canton,  and  La  Grange  and  Bolton  Island, 
'85.1685,2539.2935. 

1885-'8b.  Repair  of  dams  at  Carroll's,  Coon,  and  Slim  islands;  new  dams  commenced 
at  Westport  Chute:  North  and  South  Fritz  Islands;  dredging  at  Quincy  Bay, 
Hickory  Chute,  and  Wyaconda  Bar,  '86,  2143, 2154-2156, 2i^l,  2853.  Compara- 
tive cost  of  brush  and  stone  pier  from  1872  to  1885,  '85, 1405.  Comparative  cost 
of  dredging  from  1878  to  1885,  '86,  1407.  Repair  of  closing  dams  at  Denmark, 
Carroll's,  Hickory,  and  Slim  islands;  construction  of  dams  at  Westport  Chute 
and  Fritz  Islands ;  oompletiug  revetment  at  Cincinnati  Landing ;  dredging  at 
Quincy  Bay,  Hickory  Cnute,  and  Wyaconda ;  minor  repairs  and  work  on  shore 
protection,  '87,  2691, 2719. 

1886-'87.  Dredging  at  mouth  of  Hamburg  Bay;  dam  construction  at  Oyster  Island, 
Islands  SOOand  501,  Gilbert's  Island,  Cincinnati  Chnte,  and  Turner's  Island ; 
constrnction  and  operation  of  hydraulic  dredge,  '87, 1608-1612. 
Physical  Characteristics. 

Low-wator  line,  '80, 1518. 

Discharge  of  river.  '80,  1518. 

List  of  bench-marks.  80, 1520. 

Drainage  area  of  tributaries,  '80, 1522. 

Sediment  obstmotions,  '80, 1531. 
Projects* 

The  general  project  for  the  improvement  of  the  river  between  Des  Moines  Rapids 
and  the  month  of  the  Illinois  River,  a  distance  of  161  miles,  is  the  closure  of 
side  channels  by  low  dams,  usually  of  brush  and  stone ;  the  contraction  of  the 
width  of  the  river,  where  excessive,  by  spur-dikes  of  brush  and  stone,  and  the 
protection  of  banks  subject  to  erosion,  by  brush  mattress,  covered  with  stone ; 
the  object  sought  is  a  low-water  depth  of  about  5  feet,  '81,  2745;  '85,  2539; 
'87,  217. 

At  AlezandriA  Harbon  Mo.,  the  project  of  1879  proposed  the  improvement  to  a 
depth  of  5  feet  at  low  wat<er  of  Warsaw  Crossing  Bar  by  the  construction  of 
wing-dams.  Estimated  cost,  $30,945.75,  '79,  1150;  '83,  240.  Improvement 
accomplished  in  1883  by  the  expenditure  of  $16,000,  '83,  1424. 

At  Quinoy  Harbor  and  Bay  the  project  of  1879  proposed  the  improvement  of  the 
bar  in  front  of  the  city  landing  by  3  spur-dikes  and  1  closing-dam  from  right 
bank,  and  the  improvement  of  Quinoy  for  use  as  an  ice-harbor,  and  to  accom- 
modate commerce  by  drediring  to  a  depth  of  6  feet.  Estimated  cost,  $224,110, 
'79, 1130,  1131 ;  '80,  1543. 
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Prajects—^l^oathiaed. 
The  project  for  the  improvement  of  the  river  at  Hanuibal,  Mo.,  was  adopted  in 
1880  and  proposed  the  removal  of  the  bar  in  fixint  of  the  city  hy  dredging,  and 
the  prevention  of  its  re-formation  by  spnr-dikee  from  the  Iliinoie  shore.    Esti- 
mated cost,  $60,000,  'SO,  L547. 
By  Maj.  Mackenzie,  1880,  for  the  improvement  of  the  river  in  the  vicinity  of 
Loaisiaiia,  Mo.,  so  as  to  afford  6. feet  at  low  water,  by  the  constmction  of  a 
Bpnr-diko  from  the  Illinois  shore  opposite  Louisiana,  the  removal  of  rocks  from 
the  channel  below  the   bridge,  the  closing  of  Bnftulo  Island  and  Brokaa 
Chutes;  the  constrnction  of  a  spnr-dike  from  the  Illinois  shore  below  the 
bridge  and  the  shore  protection  of  Buffalo  Island.    Estimated  cost,  |&5,000f 
'81,  1733,  1726. 
Surveys* 
From  Saint  Paul  to  month  of  Illinois  River,  'BO,  1514. 
Between  Burlington  and  Montrose,  Iowa,  '80,  1526. 
AtQuinoy,  III., '85,  266. 
At  Louisiana,  '81, 1724. 
Maps. 
Canton  Bar,  '80, 1512. 
Hannibal  Harbor,  '80,  1512. 
Gilbert's  Island,  '80,  1512. 
Slim  Island  Bar,  '80,  1512. 
Gregory  Landing,  '83, 1'A^. 
Vicinity  of  Louisiana,  '84,  1564. 
Qoincy  Harbor  and  Bay,  '80,  1544;  '83, 1425. 


nmSimiPPI  BIir£B  at  rock  island  rapids.    (See  Bock 

Island  Rapids.; 


MISSISSIPPI  RITER  BET  WEE  IV  THE  IfiOIJTHS  OF  THE 
ILLINOIS  AND  OHIO  RIVERS.  (Except  icb-hakbor  at  Sautt 
Louis.) 

AMropriations* 

For  appropriations  preyions  to  1880,  see  Index,  Vol.  I,  p.  317. 

1880 1250,000,  '80,  1377. 

1881 600,000,  '81,  1537. 

1882 600,000,  '82,  1606. 

1884 520,000,  '84,  1417. 

1886 375,000, '86,  249. 

1888 300,000,  act  of  August  11,  1888. 

1881.  Alton  Harbor,  III.    By  act  of   March  3,  1B79,  the  unexpended  balanoe  of 
$33,354.70  from  the  appropriation  for  improving  MisaiBsippi  River  between  the 
Illinois  and  Missouri  rivers  was  reappropriated  for  Alton  Harbor,  '81,  1573. 
1880.  Cape  Girardean,  Mo.,  $20,000,  '80,  1391. 
18^1.  Cape  Girardeau,  Mo.,    10,000,  '81,  1586. 
Commeree* 
Amount  of  commerce  to  be  benefited  by  the  improvement,  '80,  1376. 
Draught  of  boats  on  Upper  Mississippi  River,  '81, 2755. 
Contracts* 
Disadvantages  of  the  contract  systeoi,  '80,  1374. 

1886.  D.  Kerwin,  for  screw  bolts;  H.L.Fox  &  Co.,  for  spike  iron  and  nails;  Brod- 
erick  &  Bascom,  for  rope;  J.  Cleary  for  piles,  '87,  1577,  1578. 
Eneroachments. 
Col.  Simpson  did  not  consider  that  riparian  owners  at  Venice,  111.,  had  sustained 
damage  from  works  already  built  by  United  States,  '80, 1397. 
Englneei-s. 
Chief  ov  £NGi:<iRKRs. 
Between  the  mouths  of  the  Illinois  and  Ohio  rivers.     Reports,  '80, 159, 161 ;  '81, 

220,  1569;  '82,217;  '83,  2M;  '84,  232;  '85,  259;  '86,  249;  '87,212. 
Alton  Harbor,  III.    Reportsv  '80, 161 ;  '81,  221 ;  '82,  219;  '83,  227 ;  '84,  234. 
Cape  Girardeau,  Mo.    Reports,  '80, 161 ;  '81,  222 ;  '82, 220 ;  '83,  228 ;  '84,  235. 
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BOAKD  OF  ENGINBERS. 

Constituted  by  S.  O.  No.  144,  C.  of  E.,  1880,  to  examine  and  report  upon  Capt. 
Ernst's  plan  for  the  improvement  of  the  river  near  Piasa  Island.  Report,  '31, 
1569-1571.    (M^js.  Comstock  and  Snter,  and  Capt.  Mackenzie.) 

Mississippi  River  Commission.    Reports,  '81,  2742,  2756;  '82,  2762,  2780;  '83, 


Enginkbrs  IX  Charge. 

Bejbween  mouths  of  the  Illinois  and  Ohio  rivers : 

Col.  J.  H.  Simpson,  I873-'80.    Report,  '80,  159. 

Mai.  O.  H.  Ernst,  IH-^O-'SO.    Reports,  '80, 1359, 1361 ;  '81, 1519, 1566, 1.571, 1594 ; 
'82,  1591,  1670;  '83,  1177,  12bd;  '84,  1411,  1527;  '85,  1655,  2339,  2855,  2939; 
'86,2156;  '87,  2722. 
Transferred  to  Mississippi  River  Commission,  ^85,  259,  2555.     Reports,  '85, 

2539,  2861:   '86,  2143;   '87,  2691. 
Maj.  A.  M.  Miller,  1886-'—.    Report,  '87, 1566. 
Alton  Harhor,  111: 
Maj.  O.  H.  Ernst.    Reports,  '80,  1398;  '81,  1573;  '82,  1644;  '83,   1183,  1239, 
ISWS;  '84,  1527. 
Cape  Girardean,  Mo : 
Maj.  O.  H.  Ernst.   Reports,  '80, 1391 ;  '81, 1585 ;  '82, 1649 ;  '83, 1291 ;  '84, 1529. 

A6SI8TANTS. 

D.M.  Carrie.    Reports,  '80, 1379;  '81,  1546;  '82,  1607;  '83, 1193;  '84,  1442. 

C.  8.  True.    Report,  '80,  1387. 

M.  E.  Schmidt.    Report,  '81,  1559. 

W.  8.  Mitchell.    Reports,  '81, 1563;  '82,  1626;  '83,  1216;  '84,  14d& 

C.F.West.    Report, '81,  1565. 

A.  F.  Fries.    Report,  '82,  1620, 1622. 

C.  v.  Mersereau.    Reports,  '82,  1629 ;  '83,  1230 ;  '84,  1495. 

J.  R.  Record.    Report,  '82,  1633. 

O.HoUman.    Reports,  '82,  16.35;  '83,  1223,  1232;  '84,  1497,  1527. 

CD. Lamb.    Reports,  '82,  1645;  '83,  1201,  1238, 1239,  1290;  '84,  1493. 

£.  D.  Libby.    Reporto,  '83,  1201 ;  '84,  1483. 

J.E.  Savage.    Reports,  '83,  1226;  '84,  1486,  1498. 

Lieat.  F.  Y.  Abbot.    Reports,  '83,  1236,  1249 ;  '84, 1505. 

£.  H.  Johnson.    Report,  '84, 1492. 

G.Bagnall.    Report, '82,  1644. 

J.  A.  Worthen.    Reports,  '82,  1651 ;  '83,  1291. 
Ijesal  Proceedini^s* 
Ripariau  rights,  '80, 1370, 1397. 

Damages  caused  by  works  of  improvement,  '80,  1373 ;  '81, 1526. 
Oi^raciens. 
1879-'80.  At  Saint  Louis,  closing  of  breach  and  repairs  to  dam  at  Cahokia  Chute,  '80. 
1361, 1379.  At  Horsetail  Bar,  construction  of  2,500  feet  of  training-wall  aucC 
3,200  feet  of  hurdles,  '80, 1365, 1379, 1384.  At  Kaskaskia  Bend,  bank  protection 
extended  1,100  feet  and  mattresses  placed  tklons  3,305  feet  ox  the  foot  of  the 
slope,  '80. 1366, 1389.  At  the  Cairo  Frotection  the  revetment  was  extended  up- 
stream 2,900  feet  and  raised  to  height  of  20  feet  above  low  water  for  its  whole 
length,  '80, 1967,  1387. 
1880-'81.  At  Horsetail  Bar,  9,500  feet  of  primary  and  22,000  of  secondary  hurdles 
constructed,  together  with  repairs  to  previous  works,  '81,  1521,  1546-1552.  At 
Kaskaskia  Bend  repairs  were  made  at  breaches,  1,140  feet  of  hurdle-dike  built 
fh>m  the  lower  end  of  Saint  Genevieve  Island,  and  1,005  feet  of  shore  protection 
strengthened,  '81,  1524,  1559-1563.  At  Cape  Girardeau,  preparations  for  con- 
struction of  hurdle-dikes,  '81, 1585.  At  Cairo  Protection  repairs  were  made  to 
the  revetment,  '81,  1527,  15(i3,  Plate  17,  page  1598. 
1881-82.  At  Alton  Harbor  partial  construction  ot  2,040  feet  of  dike  above  head  of  Ash- 
ton  Chute,  '82,  1644,  1646.  At  Saint  Louis  the  Arsenal  Island  revetment  was 
completed  over  a  distance  of  3,500  feet  and  the  revetment  extended  down-stream 
for  an  additional  distance  of  2,750  feet,  '82,  1593,  1608,  1620.  At  Horsetail  Bar 
16,914  feet  of  hurdle-dike  was  built,  '82, 1594,  1609,  1622.  At  Carroll's  Island 
1,695  feet  of  shore  revetment  was  placed  on  west  side  of  island,  '82,  1596,  1612, 
1629. 1654,  Plate  10.  At  Twin  Hollows  8,800  feet  of  primary  hurdles  were  placed 
on  tne  west  side  and  6,618  feet  of  shore  protection  on  the  east  side  of  the  river, 
'82,  1597, 1598, 1611, 1613, 1626,  1631.  At  Beard's  Island  3,550  fe«t  of  shore  pro- 
tection placed  and  a  hurdle  1,000  feet  long  placed  across  chute  north  of  island, 
^82,  1599, 1615,  1633.  At  Jim  Smith's  1,000  feet  of  hnrdle-dike  built,  '82,  1600, 
1616,  1635.  At  Cape  Girardeau  partial  construction  of  hurdle-dikes,  '82,  1650, 
1652,  Plate  20.    General  considerations  relating  to  constructions,  '82,  1601. 
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Operations— Continued. 

18d2-'e3.  At  Alton  Harbor  dike  extended  to  length  of  4,800  feet ;  action  of  dike  highly 
satiafactory,  '83,  ll»3,  1184,  1239.  At  Saint  Louis  the  Arsenal  Island  revet- 
ment was  in  progress  over  3/253  feet  of  its  length ;  at  the  dam  closing  Cahokia 
Chute  2  hnrdle^ikes  were  bnilt.  '83,  117tf,  1L93,  1211,  1288,  1296,  Plate  1. 
At  Horsetail  2,450  feet  of  hurdle-dike  connecting  Carroll's  Island  with  its  Illi- 
nois shore,  '83,  1179,  1194,  1212,  1296,  Plate  2.  At  Twin  Hollows  hnrdle-dike 
construction  was  continued  on  the  west  baok  and  shore  protection  on  the  east 
bank,  '83,  1179,  UK),  1196,  1198,  1216,  1223,  1296,  Plate  4.  At  Pulltight  2,860 
feet  of  primary  hurdles  was  constructed  aud  8  secondary  hurdles  commence:!. 
'83,  1180,  1200,  12^4.  At  Beard's  Island  the  shore  protection  was  extended 
3.850  feet,  '83,  1180,  1201,  1226,  1296,  Plate  5.  At  Chesley  Island  4,305  feet  of 
snore  protection  was  placed  on  the  east  side  of  the  island,  550  feet  at  the  head 
of  the  island,  and  900  feet  of  hurdle-diKe  built,  closing  the  chute  west  of  the 
island,  '83,  1181,  12U2,  12:)0,  1296,  Plates  3  and  6.  At  Jim  Smith's  7,650  feet  of 
primary  hurdles  was  built,  '83,  1182,  1204,  1232.  At  Foster's  Island  580  feet  of 
shore  protection  was  placed  on  the  west  side  of  the  island,  '83,  1182,  1236.  At 
Piasa  Iftland  385  feet  of  old  dam  was  removed  from  the  dam  across  the  soath 
chute,  '83,  1183,  12:^8.  At  Cape  Girardeau  completion  of  hurdle-dike  to  length 
of3,lU0reet, '83,  1291. 

1883''84.  At  Saiut  Louis  the  two  hurdles  across  Cahokia  Chute  were  oompleted, 
'84, 1443, 1527,  1526,  Plate  5.  At  Horsetail,  minor  repairs  to  hurdles,  constrao> 
tion  of  2,775  feet  of  secondary  hurdles,  and  3,880  feet  of  shore  protection  on  west 
side  of  river,  '84,  1413,  1443, 1483, 1486, 1562,  Pates  1  and  5.  At  Twin  Hollows, 
minor  repairs  to  hurdles  and  construction  of  one  secondary  hurdle  on  west  bank 
and  on  east  bank  extension  in  height  of  former  shore  protection,  '84, 1413, 1445, 
1488, 1492, 1526,  Plate  2.  At  Pulltight,  repairs  to  primary  hurdles,  reconstruc- 
tion of  one  and  building  of  two  additional  secondibry  hurdles,  '84, 1414, 1446, 
1493, 1526,  Plate  2.  At  Chesley  Island,  completion  of  hurdle  closing  west  chute 
and  its  subsequent  injury ;  bank  protection  placed  on  east  side,  '84, 1414, 1447, 
1495, 1 526^  Plate  2.  At  J  i  m  Smi  th's,  partial  reconstruction  of  hurdles  previously 
built,  '84,  1414,  1447,  1498,  1520,  Plate  2.  Observations  on  pile-driving,  '84, 
1416, 1505.  Repairs  to  plant,  '84,  1502.  Work  transferred  to  Mississippi  River 
Commission,  '85, 259. 2855. 

1884-'85.  At  Alton  the  dike  opposite  and  above  the  landing  was  oompleted  to  the 
height  of  14  feet  above  low  water  for  a  distance  of  4,(K)0  feet,  '85, 2855, 2939. 
At  Saint  Louis,  1,283  feet  of  bank  protection  placed  at  Arsenal  Island  and  1,035 
feet  brought  to  the  top  of  the  bank :  minor  repairs  made  to  the  Cahokia  Chute 
hardies,  '85,  2855, 2939, 1656.  Plate  1.  At  Horsetail,  1,150  feet  of  bank  protec- 
tion placed  on  west  side  and  2,140  feet  of  bank  protection  carried  to  height  of 
from  16  to  21  feet  above  low  water;  on  east  side  additional  hurdles  were  plaoed, 
'85,  2855, 2939.  At  Twin  Hollows  repairs  were  made  to  the  hurdles  on  the  west 
side  and  additional  hurdles  constructed,  2,825  feet  of  bank  protection  placed  on 
east  side  of  river,  '85,  2856,  2940.  At  Pulltight,  Hurdles  Nos.  3, 4,  and  5  were  in 
progress  of  constrnctiou,  '85,  2856,  ^40.  At  Jim  Smith's,  hurdle  coustmction 
in  progress,  '85, 2856,  2940.  At  Cairo  Protection,  4,563  feet  of  bank  protection 
placed,  '85,  2857. 

1885-'86.  At  Carroll's  Island  the  hurdle  was  extended  2,200  feet  and  breaks  in  former 
hurdle  repaired,  '86, 2157.    At  Twin  Hollows  570  feet  of  bank  protection  was 

f  laced  and  riprap  deposited  npon  the  bank  at  various  points,  '86, 2157.  At 
uUtight  the  primary  hurdles  and  one  of  the  secondary  were  raised  to  the 
height  of  16  feet  above  low  water,  '86, 2157.  At  Chelsey  Island  670  feet  of  hur- 
dle was  placed,  '86, 2157.  At  Jim  Smith's,  11,205  linear  feet  of  hurdles  raised 
to  height  of  16  feet  above  low  water,  '86, 2157.  At  Cairo  Protection  a  part  of 
the  bank  was  graded  and  covered  with  riprap,  '86, 2158.  Repairs  and  exten- 
sions at  Horsetail,  Twin  Hollows,  Pulltight,  Chelsey  Islands,  and  Jim  Smith's, 
'87, 2691, 2722. 

1886-'87.  At  Piasa  Island,  sand-bar  removed  from  channel :  at  Horsetail  and  Car- 
roll's islands,  repair  to  hurdle  closing  east  chute ;  at  Twin  Hollows,  bank  revet- 
ment placed ;  at  Chelsey  Island,  closure  of  gap  in  hurdle  at  west  chute ;  at  Jim 
Smith's,  wattliog  raised  to  16  feet  above  high  water;  at  Sulphur  Springs,  con- 
struction of  hurdle  dike ;  at  Cairo,  bank  protection,  '87,  212,  1557-1566. 
Physical  Characteristics. 

Stability  of  wooded  banks,  '80,  13^.  1369. 

Bank  eroiion,  '80,  1369;  '81,  1524;  %2,  1599. 

Volume  of  river  deposits  at  Horsetail  Bar,  '80,  1521. 

Navigable  depth  between  Saint  Louis  aud  Cairo,  '81, 1530, 1542;  '82, 1640;  'SS,  lii84; 
'84,  1416,  1522;  '87,  1580. 
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Physical  Characteristfes— Continued. 
Standard  low  water,  ^81,  irj;il. 
Low- water  discharge,  '81,  ir):)3 ;  '82,  27G2. 

Gauge  records,  '80,  1539;  '82,  1638;  '83,  1282;  '84,  1521;  '87,  1579. 
High- water  stages,  '82,  1618. 
Amount  of  sediment  in  suspension,  '82,  2762. 
Slope  of  river,  ^82,  2763. 
Projects* 
The  object  of  the  improvement  of  the  river  from  the  month  of  the  Illinois  River  to 
the  month  of  the  Ohio  River,  a  distance  of  241  miles,  is  to  obtain  a  minimum 
depth  at  standard  low  water  of  6  feet  from  the  month  of  the  Illinois  River  to 
Saint  Louis,  a  distance  of  about  54  miles,  and  from  thence  to  the  mouth  of  the 
Ohio,  a  distance  of  about  187  miles,  a  low-water  depth  of  8  feet. 
The  general  plan  contemplates  making  the  improvement  continuous,  beginning  at 
Saint  Lonis  and  worKing  down-stream,  by  reducing  the  river  to  an  approxi- 
mately uniform  width  of  2,500  feet. 
The  methods  employed  are  silt-arresting  devices,  whereby  the  solid  material  can^ht 
from  the  river  is  deposited  so  as  to  form  new  shore-lines,  which,  together  with 
the  natural  banks  of  the  river,  are  protected  where  necessary  from  caving  and 
erosion  by  a  revetment  of  brush  and  stone.    The  estimated  cost  of  the  project 
was  $16,997,100,  '81,  2745;  '82,  2763;  '83,  1187;  '84,  1417;  '85,  2861;  %7, 
213, 1556,  1569. 
At  Alton  Harbor,  111.,  the  project  of  1871  proposed  closing  the  chute  behind  Ellis 

Island  with  a  brush  and  stone  dam,  '71,  318,  320 ;  '72,  361 ;  '73,  443. 
Dam  completed  to  height  of  10  feet  above  low  water  in  1874,  '75,  i,  447. 
In  1881  M%j.  Ernst  proposed  the  removal  of  the  shoal  in  front  of  Alton  Landing  by 
the  construction  of  a  deflecting  dike  from  tho  Missouri  shore  and  above  the 
head  of  Ellis  Island.    Estimated  cost,  |120,000,  '81,  1573 ;  '82,  1644. 
At  Cape  Girardeau,  Mo.,  M^.  Ernst  proposed,  in  1881,  the  formation  of  an  8-foot 
channel  between  Cape  Girardeau  and  Minton's  Point  by  the  construction  of 
hurdle-dikes  from  the  end  of  Devil's  Island,  near  Minton's  Point,  and  from  the 
Illinois  shore  opposite  Cape  Girardeau.    Estimated  cost,  $90,170.16,  '81,  1598; 
'82, 1650.    Plate  xx,  page  1654. 
Surveys. 
At  Saint  Genevieve,  Mo.,  '80.  1594. 
Opposite  mouth  of  Missouri,  '80,  1400. 
In  vicinity  of  Piasa  Island,  '81,  1566.  * 
At  Fish  Bend,  near  Fort  Chartres,  '82,  1670. 
In  the  vicinity  of  Venice,  '80, 1396. 
1873-'80,  '80,  1308. 
18^0^81,  '81,  1529,  1565,  1566. 
1881-'82,  '82,  1604. 
Mats. 
At  Alton  Harbor,  '82, 1654. 

At  Saint  Louis,  '82,  1654;  '83,  1296;  '84,  1256;  '85,  1656. 
At  Horsetail  Bar,  '81,  1598;  '82,  1654 ;  '83,  1296;  '84,  1526;  '85, 1656. 
From  Carroll's  Island  to  Meramec  River,  '81,  1598. 
At  Kaskaskia  Bend,  '81,  1598. 
Near  Saint  Genevieve,  Mo.,  '81, 1598. 
At  Cape  Girardeau,  '81,  1598. 
Near  Piasa  Island,  '81,  1598. 
From  Saint  Louis  to  Foster  Island,  '82,  1654. 
At  Arsenal  Island,  '82,  1654 ;  '83,  1296. 

From  Carroll's  to  Chesley  Island,  '82,  1654;  '83,  1296;  '84,  1526;  '85, 1656. 
At  Carroll's  Island,  '82,  1654. 
At  Twin  Hollows,  '82,  1654 ;  '83,  1296. 
At  Beards'  Island,  '82,  1654;  '83,  1296. 
At  Cape  Girardeau,  '81,  1598 ;  '82,  1654. 
At  Chesley  Island,  '83,  1296. 
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Awropiiations. 

1880 $8,000, '80,  1482. 

1881 25,000, '81,  1681. 
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Appropriations — Continaed. 

18d2 $25,000, '82,  1751. 

1884 •15,000, '84,  1547;  '85,  %5. 

1886 22,500, '86.  1405. 

Total 95,500 

1888 25,000,  act  of  Anjrnat  11,  1888. 

List  of  appropriations  from  1867  to  1886,  '86,  1404;  '87,  1619. 
CoBiBierce* 

Statement  of  eommerce  on  upper  river,  '80^  1492. 

Yeaaei  accidents  in  1879,  '80,  1492. 

Advantages  to  commerce  from  use  of  sheer  booms  at  bridges,  '81,  1678. 

Necessity  for  lights  and  dam*,  ^81,  1679. 

Necessity  for  ice-harbors,  '81,  1680. 

IM  of  wxecks,  '84,  1548. 
Contracts* 

1881.  Howard  &,  Co.,  for  oonstrnction  of  light^ranght  snag-boat,  '82,  1752. 
Eacroaehments. 

Injurious  effect  of  sawdnst  deposits  in  upper  river,  '81,  1679 ;  '82,  1750. 
Eafffneers. 

GuiKV  or  Enqinbers. 
Reports,  '80,  171 ;  '81,  231 ;  '82,  228 ;  '83,  235 ;  '84,  238 ;  '85,  260,  265 ;  '8$,  250 
'87,  218. 

EXGINKBR  IN  CHARGB. 

Maj.  A.  Mackenzie,  1880-'—.    Reports,  '80,  1481 ;  '81, 1677 ;  '82, 1750 ;  '83, 1377 
'84,  1245;  '85,  1662;  '86,  140;);  '87,  1617,  1623. 

C.  W.  Durham.    Reports,  '80,  1482;  '81,  1661;  '82,  1751;  '83,  1379;  '84,  1547 
'85,  1663;  '87,  im. 
Oaeratioas. 

Kemoving  obstructions  between  8aint  Paul  and  mouth  of  Mississippi  River: 
1879-'80.  Summary  of  operations,  '80,  1483. 
1880-'81.  Summary  of  operations,  '81,  1681. 
1881-'82.  Summary  of  operations,  '82,  1751. 
1882-'83.  Summary  of  operations,  '83,  1380. 
1883-'84.  Summary  of  operations  '84,  1548. 
1884-'86.  Summary  of  operations,  '85,  1644.  • 
1885-'86.  Summary  of  operations,  '86,  1409. 
1886-'87.  Summary  of  operations,  '87,  1620. 
Summary  of  operations  from  1868  to  1884,  '85,  1664. 

Comparative  cost  of  construction  mawrial  from  1878  to  1885,  '86,  1405,  1407* 
Comparative  cost  of  dredging  from  1882  to  1885,  '86,  1408. 
Physical  Characteristics. 
List  of  bars  and  channel  depths,  '80,  1484 ;  '81,  1682;  '82, 1752. 


nilSSISSlPPI  BITBB,  LOITER— Removino  snags  and  wrecks  fbobc 

(Continued  from  Vol.  I,  p.  576.) 

Appropriations. 

1880,  Mississippi,  Missouri,  and  Arkansas  rivers  .  |200, 000,  '80,  1404. 

1881,  Mississippi  River 80,000,  ♦81,  1600. 

1882,  Mississippi  River 85,000,  '82,  1675. 

1884,  Mississippi  River t75,000,  '84,  1532. 

1886,  Mississippi  River 56,250, '86,  1394. 

Total 496,250 

1888 100,000,  act  of  August  11, 1888- 

Engrincers. 

Chief  of  Engineers. 
Reports,  '80,  162 ;  '81,  223 ;  '82,  221 ;  '83,  229;  '84,  236;  '85,  252;  '86,  244 ;  'B7, 

210. 

*An  aUotment  for  continuing  work  Above  month  of  MiMoari  River,  'M.  1547 ;  '86, 206. 
t  Stated  in  rvpuits  m  $Oj,000.    See  '84,  1547;  '86,  265. 
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Eai^l  neer9— Con  tinned. 
Engineers  in  Chargk. 
Maj.  €.  R.  Sater,  Vi7'^'84,    Reporfcs,  '80,  1401 ;  '81,  1599 :  '82,  1674 :  '83,  1S97 ; 

'84,  1531:  '85,  1652. 
MBi.  A.  M.  MUier,  1884-'—.    Reports,  '85,  1633 ;  '86,  1393 ;  '87,  1553. 
Operations. 
All  operations  by  hired  labor. 
1879-'80.  1,522  snags,  19  drift  piles,  and  600  trees  removed,  ^80,  1408.  Construction 

of  new  snag-b<Htts  in  progress,  '80, 1403. 
1880-*81.  1,057  snags,  6  drift  piles,  and  647  trees  removed,  '81,  1600.  Completion  of 

new  snag-boats,  '81,  1602. 
1881-'d2.  1,909  snags,  32  drift  piles,  and  4,983  trees  removed,  '82,  1574. 
•  1882-'83.  2,775  snags,  31  drift  piles,  and  2H,297  trees  removed,  '83,  129a 
1883-'84.  958  snags,  3  drift  piles,  and  4  trees  removed,  '84,  1532. 
1884-'85.  1,692  snags  and  16,900  trees  removed,  '85,  1634. 
1885-'d6.  693  snags  and  567  trees  removed,  '86,  1394. 
1886-'87.  2^030  snags,  10  drift  piles,  and  5,269  trees  removed,  '87,  1554. 


MISSISSIPPI  BIVEB— Between  the  mouth  of  the  Ohio  River  and  the 

Head  of  the  Passes. 

(Including  Memphis,  Yioksburg,  Natchez,  Vidalia,  and  New  Orleans  harboiB,  and 
improvement  of  the  mouth  of  the  Red  River.) 

Appropriations. 

1874-'79 $352,000 

1879   Survey  and  expenses  of  Commission 175, 000 

'  Survey  and  expenses  of  Commissiou 150, 000,  '80,  228. 

Memphis  Harbor 15,000,  '80,  1338. 

1880^  Vicksburg  Harbor....: 20,000,  '80,  1334. 

Natchez  and  Vidalia  harbors 40, 000,  '80,  1333. 

,  New  Orleans  Harbor 75,000, '80,  1151. 

'  Surveys  and  expenses  of  Commission 150, 000,  '83,  2116. 

Mississippi  River  from  Cairo  to  Head  of 

Passes 1,000,000,  *82,  2753. 

18S1<  Memphis  Harbor 15,000,  '81, 1382. 

Vicksburg  Harbor 75,000, '81,  1385. 

Natchez  and  Vidalia  harbors .50, 000,  '81,  1387. 

,  New  Orleans  Harbor 75, 000, '81, 1275. 

(  Surveys  and  expenses  of  Commission 150, 000,  '83,  2113. 

1882 <  Mississippi  River  from  Cairo  to  Head  of 

(     Passes 4,123,000, '83,  2119. 

1883.  Survey  and  expenses  of  Commission 150, 000,  '84,  2429. 

i  Survey  and  expenses  of  Commission 150, 000,  '85,  2563. 

1884  <  Mississippi  River  from  Cairo  to  Head  of 

I     Passes 2,350,000, '84,  373,  404. 

t  Surveys 30, 000, '86,  460. 

1886 <  Mississippi  River  from  Cairo  to  Head  of 

(     Passes 2,000,000,  '86,460. 

Total 11,145,000 

i  From  Ohio  River  to  Head  of  the  Passes  ..    2, 000, 000,  act  of  August  11, 1888. 

1888^  Special  localities 845, 000,  act  of  August  11,1888. 

(  Survey  from  headwaters  to  Passes 75, 000,  act  of  August  11, 1888. 

Eni^ineers. 
Chief  of  Engineers. 
Memphis  Harbor,  Tenn.    Reports,  '80,  157;  '81,  204;  '82,  201. 
Vicksburg  Harbor,  Miss.    Reports,  '80, 157;  '81,  205;  '82,  205. 
Natchez,  Miss.,  and  Vidalia,  La.    Reports,  '80.  157,  158;  '81,  205;  '82,  202. 
Mouth  of  Red  River,  La.    Reports,  '80,  151;  '81,  205;  '82,  203. 
New  Orleans  Harbor,  La.    Reports,  '80, 141;  '81,  190;  '82,  187,  1357,  1359. 
Board  of  Engineers. 
Convened  April,  1880,  to  consider  plans  for  the  permanent  improvement  of  the 
mouth  of  the  Red  River.    Report,  '80',  12»4.    (Cols.  Tower  and  Newton  and 
Maj.  Abbot.) 
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BMirineers—CoDtinued. 
Board  of  Enginkkrs—Coii tinned. 
Constituted  by  8.  O.  No.  97,  C.  of  E.,  1881,  to  examine  and  report  upon  the  oondi- 

tioo  of  tbe  work  in  progreas  for  the  protection  of  the  city  front  of  New  Orleans. 

Report,  '82,  1359,  1366.    (Majs.  Siiter,  Benyanrd,  and  8tiokney,  and  Capt. 

Ernst.) 
MiasisBippi  River  Commission.    Reports,  'SI,  2720,  2740;  '82,  2745;  '83,  2111; 

'84,  2406;  '85,  2535,  2859;  '86,  214»;  '87,  .^689,  2749,  2764.    (Col.  Qilimore, 

Lieut.  Col.  Oomstock,  Maj.  Suter,  U.  8.  Corps  of  Engineers,  and   Messrs. 

Henry  Mitchell,  B.  M.  Harrod,  B.  IfYauklin,  J.  B.  Eads,  R.  8.  Taylor,  and  8. 

W.  Ferguson.) 
Supplemental  reports  of  members  of  the  Commission : 

Lieut.  Col.  Comstock  and  B.  Harrison,  '81,  2739. 

J.  B.  Eads,  '81,  2764. 

Lieut.  Col.  Comstock,  '84,  2431;  '85,  2874,  2977;  '87,  2766. 

Col.  Qillmore,  '85,  2871. 

B.  M.  Harrod,  '85,  2^^. 

H.  Mitchell,  '85,  2565;  '87,  2767. 
Special  reports : 

G.  Little,  '83,  2315. 

F.  L.  James,  83,  2339. 

Profs.  Hilgrade  and  Hopkins,  '84,  2885. 

H.  Mitchell,  '83,  2300,  2302,  2J73. 

H.  L.  Marindin,  '83,  2306. 
Enoimkbrs  in  Charqe. 
Memphis  Harbor: 

Mai.  W.  H.  H.  Benyaurd,  1877-'82.    Reports,  '80,  1337;  '81,  1381;  '82,  1498. 
Transferred  to  Mississippi  River  Commission, 
yicksburg  Harbor: 

Maj.  W.  H.  H.  Benyaurd,  187&-'82.    Reports,  '80,  1333;  '81,  1384;  '82,  1502. 
Tranfiferred  to  Mississippi  River  Commission. 
Natchez  and  Vidalia  harbors : 

MflJ.  W.  H.  H.  Benyaurd,  1880-'82.    Reports, '80, 1332;  '81,1386;  '82,1505. 
Transferred  to  Mississippi  River  Commission. 
Month  of  Red  River,  La. : 

Maj.  W.  H.  H.  Benyaurd,  187&-'82.    Reports,  '80,  1282,  1288;  '81,  1389;  '82, 
1511,  1515.    Transferred  to  Mississippi  River  Commission. 
New  Orleans  Harbor : 

Maj.  C.  W.  Howell,  1878-'dl.    Reports,  '80, 1145;  '81,  127 J. 

Maj.  A.  Stickney,  1881-'82.    Report,  '82, 1354.    Traosferred  to  Miflsissippi  River 
Commissio  n. 
Mississippi  River  from  mouth  of  the  Ohio  to  Head  of  Passes,  under  direction  of 
Mississippi  River  Commission : 

Maj.  A.  Stickney.    Reports,  '83, 2297 ;  '84, 2868 ;  '85, 2815, 2824, 2897;  '86, 2164. 

Maj.  A.  M.  Miller.    Reports,  '83,  2282;  '84,  2297. 

Capt.  C.  B.  Sears.    Reports,  '83,  2274;  '84,  2692;  '85,  2772,  2784,  2960:  '86, 
2162. 

Capt.  T.  Turtle.    Reports,  '85,  2887;  '86,  2153;  '87,  2607-2710. 

Capt.  J.  G.  D.  Knight.    Reports,  '83.  227d;  *84,  2755;  '85,  2741. 

Capt.  W.  L.  Marshall.     Reports,  '83,  2285;  '84,  2814. 

Capt.  J.  H.  Wiliard.     Reports,  85,  2724,  2923;  '86,  2147. 

Capt.  8.  8.  Leach.    Reports,  '83,  2156,  2209,  2226;  '84,  2441;  '85,  2573,  2942, 
2955;  '86,  2158,  2161;  '87,  2724,  2731,  2769,  2873,  2878. 

Capt.  E.  H.  Rnffuer.     Report,  '87,  2719. 

Capt.  W.  T.  Rossell.    Report,  '87,  2736,  2881. 

Maj.  C.  W.  Raymond.    Report,  '87,  2744. 

Lieut.  J.  L.  Lusk.    Report,  '87,  2«64. 

Capt.  D.  C.  Kiugnian.    Report,  '87,  2893. 

AjS6  I8T  a  NTS . 

G.  Y.  Wisner.    Report,  '83,  2172. 

J.  B.  Johnson.    Reports,  '83,  2174 ;  '84,  2456 ;  *85,  2575,  2609. 

A.  Hider.    Reports, '83,  2191 ;  '84,  2828;  '85,  2789;  2966;  '87,  2739. 

J.  A.  Ockerson.    Reports,  '83,  2266;  '84.  2668,  2687 ;  '85,  2681,  2898. 

H.  St.  L.  Coppee.    Reports,  '82,  1531 ;  '83,  2294 ;  '84,  2844 ;  '85,  2812. 

J.  A.  Paige.    Report,  '84,  2454. 

L.  L.  Wheeler.    Reports,  '84,  2463,  2547,  2576;  '85,  2689,  2900;  '87,  2815,  8835, 

2846,2856. 
C.  M.  Winchell.    Reports,  '84,  2573 ;  '85,  2687,  2893. 
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Engittccrg    Continued, 
Assistants — Continaed. 
H.B.Wood.    Report, '84,  2577. 
F.  8.  Davis.    Report,  '84,  2580. 

W.  G.  Price.    Reports,  '84,  2584,  2875 ;  '85,  2845,  2987 ;  '87,  2905. 
J.  H.  Davis.    Report,  '84,  2600,  2616,  2664. 
J.  Ewens.    Reports,  ^84,  2636,  2660;  '85,  2636. 
H.  P.  Ritter.    Report,  '84,  2661. 
A.  J.  Firth.    Reports,  '84.  2764 ;  '85,  2748. 
O.  W.  Gender.    Reports,  %4,  2768;  '85,  2751. 
G.D.Mark.    Report, '84,  2772. 
A.  J.  Nolty.    Reports,  '84,  2776;  '85.  2761,  2949. 
F.  A.  Teaser,    imports,  '84,  2779;  '85,  2768. 
A.  P.  Hatfield.    Reports,  '84,  2780;  '85,  2764. 
W.  H.  Powless.    Report,  '84,  2785. 

J.  Bnmey.    Reports,  '80,  13'38;  '81,  1383;  '82,  1507;  '84,  2796. 
W.  M.  Rees.    Reports,  '81,  1391 ;  '84.  2797 ;  '85,  2775,  2957. 
F.  S.  Barrows.    Reports,  '82, 1522,  '84,  2803. 

F.  A.  Fisher.    Report, '84, 2807. 
R.  Klemm.    Report,  '84,  2812. 

J.  £.  Turtle.    Reports,  '84,  2842;  '85,  2794. 
H.  D.Garden.    Report, '84,  2856. 

G.  M.  Helm.    Report,  '84,  2858. 
W.  G.  Blant.    Report,  '84,  2867. 

A.  D.  Wilson.    Reports,  '84,  2873;  '85,  2833,  2962,  2985 ;  '86,  2164. 
T.  J.  Dabney.    Reports,  '80,  1334 ;  '81, 1385, 1386;  '82,  1503. 
N.  Stewart.    Report,  '85,  2593,  2609. 
O.  W.  Fergnson.    Report,  '85,  2652. 
E.  H.  Twining.    Report,  '85,  2691,  2719. 
W.  A.  Gould.    Report,  '85,  2755. 
W.  L.  Siddon.    Report,  '85,  2750. 
J.  L.  Riley.    Report,  '85,  2759, 
N.  B.  Craig.    Report,  '85,  2769. 
W.  M.  Childs.    Report. '85,  2797. 
C.  P.  Rnple.    Report,  '85,  2800. 
£.  C.  TolliDger.    Report,  '85,  2802. 
£.  D.  Thompson.    Report.  '85,  2d04. 
H.  S.  Douglass.    Reports,  '85,  2816,  2979;  '87,  2906,  2910. 
H.  B.  Herr.    Report,  '82,  1499. 
L«iri8lation. 

Recommended  b:^  the  Commission,  '82,  2764;  '83,  2151 ;  '84,  2428;  '85,  2869. 
LeTees  and  Outlets. 
General  consideration  of,  '83.  2148;  '84,  2422;  '85,  2547,  2566,  2865,  2877. 
Condition  of  levees,  '84,  2862;  '87,  2693. 
Value  of  levees  as  aid  tx)  improving  the  river  channel,  '83, 2148,  2152 ;  '84,  2425, 

2431;  '85,  2552,  2566,  2866,  2877. 
Necessity  for  closing  breaks  in  levees,  '83,  2150 ;  '84,  2422;  '85,  2866. 
Estimate  for  levees,  '84,  2426. 
Discharge  from  outlets,  '85,  2582,  2588. 

Rejection  of  the  outlet  system  as  an  aid  in  the  improvement  of  the  river, '85, 2865. 
OperaUoBS* 

1879~'80.  At  Memphis,  bank  protection  above  Wolf  River  applied  for  a  distance  of 
1,300  feet,  '80,  13:^,  1339.  At  Vicksburg,  1,700  feet  of  bank  protection  placed, 
'80,  1335.  At  month  of  Red  River,  57,§6o  cubic  yards  dredged  from  bar,  '80, 
1282.  At  New  Orleans  Harbor,  16,628  square  yards  of  shore  protection  placed, 
'80, 1146. 
1880-'dl.  At  Memphis,  1,150  feet  of  bank  protection  [>laced,  '81,  1381,  1383.  At 
Vicksburg,  1.000  feet  of  bank  protection  placed,  '81,  1386.  At  Natchez  and 
Yidalia,  bank  protection  placed  at  Maringo  Beud,  '81, 1386, 1388.  At  mouth 
of  Red  River,  38,574  cubic  yards  dredged  from  inner  bar,  '81,  1389,  1390.  At 
New.  Orleans,  12,060  square  yards  shore  protection  placed,  '81, 1272. 
1881-82.  At  Memphis,  11,460  square  yards  of  bank  protection  placed,  '82,  1498, 
1499.  At  Vicksburg,  continuation  of  bank  protection,  '82,  1502,  1504.  At 
Natchez  and  Vidalia^  bank  protection  placed  at  Giles  Bend,  82,  1507,  1510. 
At  month  of  Red  River,  dredging  continued.  82,  1511.  At  New  Orleans, 
48,456  square  yards  of  shore  protection  placea.  in  Carroll  ton  Bend,  '82,  187, 
1355 ;  suspension  of  operations  nnder  existing  project  ordered  in  September, 
1881, '82,  1354,  1359.  Works  transferred  to  Mississippi  River  Commission,  '82, 
1512. 
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1882.  Bauk  protection  and  dikeoonatrnction  on  Plamb  Point  Reach,  '83,  2121,9279. 
Bank  protection  placed  at  Memphis  Harbor,  '83,  2122,  2282.  Bank  protec- 
tion and  dike  conetrnction  on  Lake  Providence  Reacb,  '83,  2123,  2285. 
Bank  protection  at  Vicksbnrf^  Harbor,  '83,  2124,  2*^J0,  2294.  Dredging  at 
month  of  Ked  and  Atchafalaya  rivers,  '83,  2125,  2297.  Preparation  for  bank 
protection  at  New  Orleans  Harbor,  '83,  2125, 2297.  Repair  of  levees,  '83,  3150, 
2283,  2292,  2298,  2346. 

1883.  Bauk  protection  and  dike  construction  on  Plnm  Point  Reacb,  '84,  2413,  2757, 
2764, 2768,  2772,  2776,  2779,  2780.  Bank  protection  at  Memphis  Harbor  and  on 
Memphis  Reacb,  '84,  2414,  2791,  2796,  2797,  2803,  2807.  Bank  protection  and 
dike  construction  on  Lake  Providence  Reach  ;  b»nk  protection  and  dredginfi; 
at  Vicksburij  Harbor,  '84,  2415,  2417,  2814,  2821, 28.8,  VH42,  2844.  Drediging  at 
mouth  of  Re<l  and  Atchafalava  rivers, '84,  2419,  2872.  Bank  protection  at 
New  Orleans  Harbor,  '84,  2421,  2879.  Repair  of  levees,  '84,  2422,  2792  2812, 
2824,  2827, 2856,  2858,  2868. 

1884.  Bank  protection  and  dike  coustrnction  on  Plum  Point  Reach,  '85,  2541, 2741, 
2748,2752,2755,2756,2759,2761,2764,2768;  '86,  2144.  Bank  protection  at 
Memphis  Harbor,  '85,  2543,  2772, 2775 ;  '86,  2144.  Bank  protection  on  Mem- 
phis Reach, '85,  2542,  2772,  2775.  Bank  protection  and  dike  construction  on 
Lake  Providence  Reacb,  '85,  2r>44,  2784,  2789,  2794,  2797,  2800,  2802,  2812  ;  '86, 
2144.  Bank  protection  at  Yicksbnrg  Harbor,  '85,  2045,  2786,  2812;  '86,  2144. 
Dredging  operations  at  month  of  Red  River.  '85, 2546,  2<^33 ;  '86,  2144.  Bauk 
protection  and  dike  construction  at  New  Orleans  Harbor,  '85,  2^46,  2844 ;  '86, 
2144.    Repair  of  levees.  '85,  2547,  2787,  S815,  2816;  '86,  2144,  2857. 

1885.  Bank  protection  and  dike  construction  on  the  Plumb  Point  Reach,  '85,  2862, 
2943,  2949 ;  '86,  2158.  Bank  protection  at  Menipliis  Harbor,  *85,  2d6-'>,  2955, 
2957 ;  '86,  2161.  Repair  and  extension  on  dikes.  Lake  Providence  Reach,  '85, 
2863,  2960,  2966;  '86,  2162.  Dike  coustrnction  at  mouth  of  Red  River  and 
dredging.  '85,  2864,  2971,  2982  ;  '86,  2164.  Dike  conntrnction  at  New  Orleans 
Harbor,  %5,  2864,  2971,  2987 ;  '86,  2164.  Repairs  to  levees,  '85,  2864,  2964, 
2971,  2979. 

1885-'86.  Repairs  to  works  on  Plnm  Point  Reach,  '87,  2692,  27^4.  Repair  of  revet- 
ment at  Hopefield  Bend  and  reballasting  part  of  revetment  on  Memphis  City 
front,  '87,  2692,  2731,  2750.  Repair  to  Baleshed  and  Stack  Island  dikes,  '87, 
2693,  27:^.  Maintenance  of  channel  at  mouth  of  Red  River  bv  dredging  and 
temporary  wing-dams,  '87,  2693,  2744,  2750.-   Repair  of  levees,  '87,  2693. 

188&-'87.  Dike  coustrnction  and  repair  on  Plum  Point  Reach ;  constrnction  of  levee 
on  upper  side  of  Plum  Point,  '87,  2754,  2873.  Extension  of  Memphis  City  front 
revetment,  '87,  2755, 2878.  Shore  protection  extended  in  Gouldsborongh  Bend  ; 
attempts  to  maintain  channel  at  mouth  of  Red  River,  by  dredging,  and  tern* 
porary  wing-dam,  '87,  2757,5^893,2906. 
Physical  Characteristics. 

Relation  between  velocity  and  amount  of  sediment  transported,  '*81,  2724. 

Sediment,  amount  of,  '83,  2216,2230;  '85,  2880. 

Action  of  crevasses  and  side  outlets, '81,2725,2728;  '82,2766;  '83,2300;  '84,2422. 

Loss  of  section  at  outlets,  '84, 2422. 

Action  of  cut-ofifs,  '81,  2725. 

Formation  of  cut-off  at  Vicksburg,  '82,  2760. 

Relative  volnmes  throngh  the  Pusses,  '81,  2727. 

Character  of  material  forming  bed  of  river,  '81,  2734  ;  '83,  2758;  '84,  2885. 

Drainage  basin  of  river  above  Saint  Paul,  '81,  2743. 

Slope  of  upper  river,  '81,  2744. 

Slope  of  lower  river,  '83,  2214  ;  '85,  2551. 

Discharge  of  upper  river,  '81.  2744. 

Discharge  of  the  lower  river,  '82,  2772 ;  '83,  2214,  2220 ;  '84,  2424. 2433,  2876 ;  '87, 
2707,  2815. 

Flood  slopes,  '81,  2772, 2778 ;  '85,  2878, 2002,  2905. 

Flood  records,  '84,  2424,  2432;  '85,  2596,2621,2636. 

Comparisons  of  river  width  at  various  times,  '81,  276S^',  '84,  2687. 

Low- water  slopes,  '85,  2903. 

Mutual  relations  of  sections  under  varying  conditions  of  discharge  and  cnrvatoroi 
'82,  2759. 


Severe  shore  erosion  at  New  Orleans,  '82,  1361. 
Movement  of  sand  waves,  '83,  2195,2216;  '84,  2571. 
Bends  and  their  relations  to  depth  and  section,  '83,  2300. 
The  bine  clay  formation,  '83,  2315. 
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Physical  Characteristics— Continned. 
Oeoeral  physical  oharaoteristios,  '83,  2339. 
Range  of  high  and  low  water,  '85, 2550, 2905.    (See  alao  Mississippi  River,  water 

GAUGES  ON.) 

Plans. 

The  levee  system  and  its  action,  '81,  2731. 

Total  deflection  of  the  R&d  into  the  Mississippi  River,  '82,  1514  ;  '85,  2555,  2827. 

Separation  of  the  Red  from  the  Mississippi  River,  '82,  1514 ;  '85,  2559,2827. 

Reotifloation  of  Red  River  by  preventing  further  enlargement  and  restricting  its 
outlet  capacity,  '82,  1514 ;  %5,  25(>0,  2567. 
Private  and  Corporate  Work- 
Length  of  levees  on  lower  river,  '81,  2771, 277ft. 

Dimensions  of  levees,  '81,  2778. 

Faulty  couHtruction  of  New  Orleans  wharves,  '82,  1364,1367. 
Projects. 

At  Memphis  Harbor,  Tenn.,  the  project  of  1877  proposed  the  protection  against 
caviog  of  the  city  water  front  alo  ig  a  distance  of  about  7,600  linear  feet.  Esti- 
mated cost,  1170,000,  '77,  78,  492.    Increased  in  18H2  to  $204,211,  '82,  1498. 

At  Vicksbarg  Harbor,  Miss.,  the  project  of  1877  proposed  the  prot«;ction  of  the  city 
water  front  by  shore  protection  at  Delta  Point,  construction  of  a  dike  on  the 
oi'est  of  the  bar  extending  from  De  Sota  Island,  dredging  m  the  inner  harbor, 
and  the  diversion  of  Yazoo  River.  Estimated  cost,  $2,084,100,  '78,  63j5,  641 ;  82, 
2761.  The  Mississippi  River  Commission  in  18^  considered  that  further  study 
should  be  given  to  the  subject  before  final  recommendation  could  be  made,  '84, 
2419. 

At  Natchez  and  Vidalia  the  project  of  1880  proposed  the  protection  of  the  banks 
at  Marengo  and  Qiles  bends  so  as  t<>  prevent  the  river  fn>ni  cutting  through 
into  Concordia  Bend.    Estimated  cost,  $9:{1),600,  '80,  1333,  135.3. 

At  the  mouth  of  the  Red  River  tht^  Board  of  Engineers  of  1-^HO  recommended  con- 
tinuation of  dredging  as  a  means  of  temporary  improveniiMit,  '80,  1*288. 

At  New  Orleans  Harbor  the  project  of  1878  proposed  to  protect  the  city  front  from 
caving  by  a  shore  protection  of  pile  and  brush  revetment,  aided  by  brush  mats 
placed  on  the  bottom  and  on  shore  slopes.  Estimated  cost,  $476,000,  '78,  614, 
616;  '80,  1151;  '82,  1362. 

The  Board  of  Engineers  of  1881  recommended  that  the  previonsly  adoptiCd  plan  of 
improvement  be  discontinued,  '82,  1365.  That  at  Carrolltou  Bend  the  necessity 
for  bank  protection  is  alone  presented,  and  that  the  protection  should  consist 
of  brush  mattress  of  the  greatest  practical  length  and  of  the  most  substantial 
constrnction,  '82.  13«>6-13o8. 

The  project  recommended  by  the  Mississippi  River  Commission  contemplated  the 
improvement  of  the  river  below  Cairo  by  the  coiitractitm  of  the  water-way  at 
ail  shoal  points  to  a  comparatively  uniform  width  and  the  protection  of  banks 
from  caving.  It  was  considered  that  the  necessary  contraction  of  the  water- 
way could  be  best  accomplished  by  the  use  of  perinea ble  dikes,  by  which  new 
shore-lines  would  be  established,  and  the  closing  of  chutes.  By  the  use  of  mat- 
tress revetment  the  new  shore-lines  formed  by  the  dikes  were  to  be  held,  and 
wherever  caving  banks  occnrred  they  were  to  be  protected  against  eroding  by 
mattress  revetment  or  some  equivalent  device,  '81,  2733;  '82, 2748,  2751 ;  '83, 
2120;  '85,  2866.  The  Commission  recommended  that  the  initial  work  of  im- 
provement should  be  upon  the  200  miles  of  river  immediately  below  Cairo,  '81, 
2736;  '82,  2754;  '85,  2866. 

In  relation  to  levees  it  was  considered  by  a  majority  of  the  Commission  that  while 
levees  in  themselves  were  not  necessary  as  a  means  of  securing  nltimately*navi- 
gable  channels,  nevertheless  they  believed  that,  besides  giving  protection  to 
life  and  property  against  overflow,  safety  and  ease  to  navigation,  and  facilities 
to  coniinerco  by  establishing  landing  places  above  the  reach  of  floods,  the  repair 
and  maintenance  of  existing  extensive  lines  of  levees  would  hasten  the  work 
of  channel  impnivement  throngh  the  increased  scour  they  would  produce  during 
high-river  stages,  '81,  2732 ;  '83,  2353,  2373;  '85,  2552,  2865. 

At  the  jnnction  of  the  Mississippi,  Red,  and  Atchafalaya  rivers  the  Commission 
considered  works  of  protection  and  rectification  necessary,  '82, 1513, 2755, 2776; 
'85,  2554,  2869. 
filvrreys. 

Between  the  Head  of  the  Passes  and  the  headwaters,  '81,  2720.  2741 ;  '82«  2745; 
'83,  2111 ;  '84,  2408;  '85,  2536,  2859. 

Comparison  of,  '83, 2308. 

Maps. 
From  the  Passes  to  Grand  Prairie,  '81,  273a 

1443  EN 21 
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Slirveys— Continned. 
Map8— Continued. 
List  of  maps  and  platen,  '83,  2154  ;  '84,  2440;  '85,  2^2. 
New  Orleans  Harbor,  '85,  2987. 
Natchez  Harbor,  '82,  1510. 

From  Saint  Lonis  Bri  Age  to  Foster  Island,  '87, 1557. 
At  Horsetail.  '87,  1556. 
From  Carroll's  to  Foster  Island,  '87,  1560. 


MISSISSIPPI  BIVER  at  Us  month. 

(Continued  from  Vol.  I,  p.  SaO.) 

Appropriations* 

lti37-'7y $2,541,669.53 

1880.  Survey,  etc 20, 000. 00, '80, 141. 

1881.  Survey,  etc 10,000.00,^81,190. 

1882.  8urvey,etc 10, 000. 00. '82, 187. 

1884.  Survey,  etc i         lolX.SS  ^»*'207. 

1886.  Survey,  etc |         10,mOO  1'®^'^^' 

Total 2, 614. 161. 5.3 

1888 10,000. 00,  act  of  August  11,  1888. 

The  amounts  paid  J.  B.  Eads  for  the  improvomont  of  South  Pass  under  the  acts  of 
March  3,  1875,  June  19,  1878,  and  March  3,  1879,  are  nut  stated  iu  the  reports 
of  the  Chief  of  Engineers. 
Engineers* 
Chief  op  Enginerrs. 
Reports, '80, 141;  '81,  189;  '82,  186;  '83,  198;  '84,  206;  '85,214;  '86,212;  '87, 
178. 
Engineers  in  Charge. 
Maj.  W.  H.  Heuer,  1880-'84.    Reports,  '80,  1123 ;  '81,  1245 ;  '82,  1329 ;  '83,  1031. 
Capt.  T.  Turtle,  1884-'85.    Report,  '84,  12:J5. 

Maj.  W.  H.  Heucr,  le85-^— .     Reports,  '85,  1377 ;  '86,  1225 ;  '87,  1345. 
Assistant 
C.Donovan.    Reports, '80, 1123 ;  '81,  1246;  '82,  1331;  '83,  1033;  '84,  1237;  '85, 
1379;  '87,  1347. 
Operations* 
L':)79-'80.  At  Head  of  Passes  small  additions  were  made  to  upper  dam;  on  the  east 
jetty  the  construction  of  cribs  at  the  out«r  end  and  of  a  concrete  and  rubble 
masonry  parapet  on  the  jetty  was  in  progress,  '80,  1124.     On  the  west  jetty 
work  was  confined  to  placing  8pur-cril>s  and  to  repair  of  jetty,  '80,  1134. 
Least  depth  throngh  channel  between  jetties,  31  feet ;  least  width  of  30-foot 
channel,  40  feet;  lea8t  width  of  26-foot  channel,  200  feet,  '80,  1123,  1136. 
1880-'81.  In  South  Pass,  after  the  failure  of  dredging  to  reduce  shoal  areas,  spur- 
dikes  were  built  from  east  shore,  '81, 1247.     On  east  jetty  the  placing  of  cribs  at 
outer  end  and  the  construction  of  concrete  and  rubble  masonry  parapet  was  in 
progress,  '80, 1248.    Localities  of  dredging  operations,  '80,  1257.    Least  depth 
of  uirough  channel  between  jetties,  30  feet ;  least  width  of  30-foot  channel,  20 
feet;  least  width  of  26-foot  channel,  230  feet,  '81,  1245,  1262,  1268. 
1881-'^.  In  So  nth  Pass,  the  old  dam  near  head  of  Bayou  Grande  was  rebuilt  for  a 
length  of  96  feet;  new  dam  built  across  Picaynne  Bayou ;  at  month  of  South 
Pass,  small  additions  made  to  masonry  work  and  temporary  works  built  to  im- 
prove channel ;  on  the  east  jetty  16  spur-cribs  were  placed  and  additions  made 
to  the  uiatioury  parapet ;  1,813  linear  feet  of  levee  built  along  sea  side  of  east 


foot  channel,  60  ft-et ;  least  width  of  26-foot  channel,  210  feet,  '82,  1329,  1344 
1350. 
1882-'83.  In  South  Pass,  11  wing-dams  built;  6,810  linear  feet  of  auxiliary  jetty 
built  within  and  nearly  parallel  to  line  of  east  jetty;  dredging  in  operation 
during  17  days,  '83,  I0:^2,  1034,  1036.  Least  depth  through  channel  between 
jetties, 31  feet;  leivnt  width  of  30-foot  channel, 90  feet ;  least  width  of  26-foot 
channel,  240  feet,  '83,  1031, 1040, 1044. 
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miSSISSIPPl  RIT£B— Coatinued. 

Operations— Continued. 

18t$i-H4.  lu  South  Pii8s,  2  wing-dams  built;  repairs  to  Picayune  Bayou  Dam;  inner 
east  jetty  extended  1,630  feet;  wing-dam  built  at  head  of  east  jetty;  no  dredg- 
ing done  since  February,  1883,  '84, 1*236, 12:^,  1239.  Least  width  through  chan- 
nel between  jetties,  34  feet ;  least  width  of  30- toot  channel,  150  feet ;  least  width 
of  26-foot  channel,  270  feet,  '84,  12:iG,  1242, 1246. 

1884-'85.  £xten8lon  of  the  inner  east  jetty  605  feet ;  repair  of  wing-dam,  outer  end 
of  east  jetty ;  no  dredging  done  since  February,  1883,  '85,  1377, 13i30.  Least 
depth  through  channel  between  the  jetties,  31^r  feet;  least  width  of  30-foot 
channel,  130  feet;  least  width  of  26-foot  channel, 270  feet, '85,  1377, 1385. 

1885-*86.  Construction  commenced  on  the  inner  west  jetty;  repairs  to  inner  east 
jetty;  construction  and  repair  of  west  jetty  wina-dams, '86,  1226.  Least  depth 
through  channel  between  the  jetties,  33 i^j  feet;  least  width  of  30-foot  channel, 
170  feet;  least  width  of  26.foot  channel,  240  feel,  '86,  1231. 

1886-'87.  extension  and  repair  to  wing-dams  in  South  Pass;  repairs  to  inner  east 
jetty;  extension  of  inner  west  jetty;  construction  and  repair  to  west  jetty 
wing-dams;  injury  to  masonry  superstructure  by  gale  of  October,  1886,  '87, 
1348,  1:M9.  Least  depth  through  channel  between  the  jetties,  32W  f^t;  least 
width  of  30-foot  channel,  130  feet;  least  width  of  2G-foot  channel, 250  feet ;  im- 
provement of  channel  at  outer  euds  of  jetties,  '87,  1345, 1354. 
Physical  CbaraeterisUcs. 

Extent  of  deposits  over  area  outside  of  jetty  ends,  '80,  1123, 1132;  '81,  1246, 1263; 
'82,  1330,1:J47,  1348;  '83, 1042;  '84,  1236, 1244;  '85, 1377,1387;  '86,  1234;  '87, 
1345,1351,1-355. 

Deepening  of  Pass  h  I'Outre  since  1*75,  '82,  1330. 

Force  of  waves  at  oater  end  of  jetties,  '83,  1032 ;  '87,  1349. 

Movement  of  sand  waves,  '87,  1351. 
Projects. 

The  projects  for  the  improvement  of  the  mouths  of  the  Mississippi  from  1837  to  1878; 
inclusive,  proposed  the  formation  and  maintenance  of  a  channel  18  feet  deep, 
through  either  Southwest  Pass  or  Pass  ^  I'Outre,  bj'  stirring  the  bottom  and 
by  dredging.  This  method  of  improvement  was  discontinued  iul878,  when  the 
improvement  of  South  Pass  by  jetties  had  attained  a  depth  of  18  feet.  In- 
clusive of  surveys,  there  was  appropriated  under  these  projects  from  1829  to 
1879,  inclusive,  |2,511,6()9.53.; 

The  act  of  March  3, 1875,  authorized  James  B.  Eads  to  build  jetties  and  other  works 
in  South  Pass,  for  the  ])nrpose  of  ultimately  obtaining  and  maintaining  a  chan- 
nel 300  feet  wide  and  30  feet  deep  over  the  bar  at  the  mouth  of  the  Pass  through 
the  Puss  into  the  river  above. 

The  acts  of  June  19,  lf!$78,  and  March  3, 1879,  amended  the  original  act  so  that  James 
B.  Eads  was  only  re(|uire<l  to  obtain  a  channel  26  feet  deep,  200  feet  wide  at 
bottom,  and  having  through  it  a  central  depth  of  30  feet  without  regard  to 
wi<)th,  these  channels  to  be  maintained  for  twenty  years  from  July  8^  1879.  For 
thiH  James  B.  Eads  was  to  ultimately  receive  (5,252,000;  and  in  addition  |100,- 
000  per  annum  for  maintaining  this  channel. 
Surveys* 

Ma>s. 
Channel  between  jetties,  '80,  1144;  '81.  1270;  '82,  1352 ;  '83,  1046:  '84.  1242, 
1248  ;  '85,  1390 ;  '86,  12;{8.  Depths  over  area  seaward  fh>m  the  end  of  the  jet- 
ties, '80,  1144;  '81, 1270;  '82.  l:i52;  '83,  1042,  1046;  '84, 1243,  1248;  '85,1390: 
'86,  1238. 
List  of  charts  accompanying  reports,  '81,  1246;  '82,  1331;  '83,  1033:  '84, 1S37, 
'85,  1379 ;  '86,  1225.    South  Pass,  '86,  1236;  '87,  1256. 


]IEISSIS§IPPI    RITER—Water-gaugbs  ozr. 

(.Continued,  from  Vol.  I,  p.  327.) 
Appropriations. 

1876^9    $15,000 

1880 5,0U0,  '80,  1342. 

1881 '- 5,000,  '81,  1437. 

1882 5,000,  '82,  1562. 

tpft4  S  2,100,  '84,  1341. 

^^^ }  5,000,  '84,  1341. 

1886 5,000,  '86,  1369. 

Total 42,100 

ie<« 9,600,ftctof  Aagnstll,  1888. 
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MISSISSIPPI  RITBB-Continnod. 
Engrineera. 

Cbikf  of  Enginsbrs. 
Reports,  '80, 158 ;  '81,  212 ;  '82,  210 ;  '83,  218 ;  '84,  226 ;  '85,  243  ,*  '86,  237 ;  '87, 

202. 
EiroiNEERS  IN  Charge. 
Mai.  W.  H.  H.  Benyanrd,  1874-'82.    B6T>ortfl,  '80,  1342;  '81,  1436;  '82, 156L 
M^.  A.  M.  Millor,  18B2-'84.    Reports,  '83,  11G2;  '84.  1311. 
Capt.  E.  Bergland,  1884-'86.    Roports,  '85,  1532;  '86,  1368. 
Capt.  J.  H.  Willard,  1886-'—.    Report,  '87,  1485. 

ASSI STANT. 

H.  B.  Herr.    Report,  '81,  1437. 
Physical  Cliaracti^risUcs. 

List  of  water-giiages,  '81,  U:{ri;  '85,  1533: '87,  14^1. 

Water-gauge  records,' 80,  1342;  '81,  1439;  '82,  1562;  '83,  1163;  '84,  1341;  '85, 

1532; '86,  1369 ; '87,  14H5. 
High  and  low  water  records,  '81,  1439,  1448. 
Height  of  Areshets,    '81,    1448;  '82,  1562;  '83,  1163;  '84,  1341;  '85,  1534;  '86» 

1369. 
Effect  of  tribntaries  on  high  water  in  Missisnippl  River,  '81,  1450. 
Rate  of  progress  of  high-water  wave,  '81,  1451. 


JKISSOIFRI  BITER— Survey  of,  from  mohth  to  Fort  Benton,  including 

BURVUY  FROM  MOUTH  TO  SlOUX  ClTY. 

(Continued  from  Vol.  I,  p.  339.) 
Appropriations. 

1878 $50,000, '78,  658. 

1879 30,000,  '79,  1083. 

1880 30,000.  '80,  1461. 

1881 30,000,  '81,  1659. 

1882 40,000,  '82,  1725. 

Total 180,000 

Engrineers. 

Chief  of  Enginbbrs. 
Reports,  '80,  167;  '81,  229;  '82,  226;  '83,  233;  '84,  237;  '85,  258;  'S  6,  248; 
'87,  241. 
Engineer  in  Charge. 
M^.  C.  R.  Suter,  1878-'84.    Reports,  '80,  1460;  '81,  1659;  '82,  1724:  '83, 1332; 
'84, 1538;  '85,  1654.    Transferred  October  21,  1884,  to  Missouri  River.    Com- 
mission Reports,  '85,  1654,  2994,  2996,  3001 ;  '86,  2167 ;  '87,  2913,  3031. 

.ASSISTANTS 

D.  W.  Wellman.    Reports,  '82, 1725 ;  '83,  1332 ;  '84,  1538 ;  '87,  2946,  3063. 

O.  B.  Wheeler.    Report,  '87.  2929,  2931,  2934,  2950,  2955,  2958, 2963,  2966,  2983» 

3074,3079,3124.    ' 
J.  A.  Seddon.    Report,  '87,  2971,  3079. 
A.  H.  Blaisdell.    Report,  '87,  2974. 
A.  Warren.    Report,  '87,  2948. 
Operations. 
1879-'83.  Survey  between  month  and  Sioux  City  in  progress,  '80, 1460;  '81- 1659; 

'82,17-^5;  '83,133^. 
1883-'84.  Survey  completed  and  maps  published  for  the  river  from  month  to  Fort 
Pierre,  a  distance  of  1,174  miles.    Further  operations  transferred  to  Missouri 
River  Commission,  '84,  1538. 
1884-'85.  Secondary  triangnlation  in  progress  below  Glasgow,  '85, 2996, 3001.    Sur- 
vey in  progress  between  Fort  Benton  and  Sioux  City,  '85, 3006. 
1885-'86.  Survey  in  progress  on  Upper  Missouri,  '86,2167. 

188&-'87.  Survey  in  progress,  '87,  2913,  2922,  2927,  2942,  2946,  2950. 2981, 3031.  3032« 
3043,  3079. 
Plifsical  €iiaraeteri9tic9. 
Low- water  slope,  '82,  1729:  '83,  1337. 
Table  of  distances,  '82,  1729;  '83,  1337;  '84,  1540. 
Discharge  observations,  '87,  3081. 
Sediment  observations,  '87,  3090,  3121. 
Surveys. 
Maps. 
Showing  extent  of  aecoBdary  triangnlation,  '87,2934,  3059, 
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MISSOURI  RIVER,  FROm  mOUTH  TO  SIOITX  CITT— Improyx- 

MKNT  OK. 

(Continued  from  Vol.  I,  p.  339.) 

Inelnding  improrement  %t  Atohison,  Kant.,  BrowDTille.  ITebr.,  Cedar  Cit^',  Mo.,  Council  Blafb, 
Iow«,  and  Omaha.  Kebr.,  Eaatport,  Iowa,  and  Nebraska  City,  Nebr.,  Fort  Leavenwortb,  Kana., 
Glaagow,  Mo.,  Kanaaa  City,  Mo.,  Lexington,  Mo.,  Piattomonth,  Nebr..  Saint  Cbartoe.  Mo., 
Saint  Joeeph,  Mo.,  Sioux  City,  Iowa;  alao  aurveya  at  Arrow  Rook,  Boonville,  Brunswiok,  and 
Tuqoe  Creek,  Mo. 

Appropriations. 

187ft-79 $406,500  , 

fAtAtchiBon 20. 000, '80,  U 18. 

AtBrownville 10. 000, '80, 1423. 

AtCedar  City 1ft, 000, '80, 1405. 

At  Council  Blufis  aud  Omaha . .  20, 000,  '80, 1437. 

At  Eaatport  and  Nebraska  City  14, 000,  '80, 1426. 

At  Fort  Leavenworth 8, 000, '80, 1414.  . 

1880<  At  Glasgow 20, 000. '80, 1406. 

At  Kansas  City 25, 000, '80, 1410. 

AtLexington 15, 000, '80, 1410. 

At  Plattsmouth 10. 000, '80, 1436. 

At  Saint  Charles 25, 000, '80, 1405. 

At  Saint  Joseph 20.000,^80,1421. 

,At  SiouxCity 8, 000, '80, 1463. 

f  At  Atchison 20, 000, '81, 1620. 

AtBrownville 10,  OiM), '81, 1626. 

At  Cedar  City 15, 000, '81, 1607. 

At  Connoil  Bluffs  and  Omaha . .  30, 000,  '81, 1637. 

At  Eastport  and  Nebraska  City  20, 000,  '81, 1630. 

At  Fort  Leavenworth 8, 000. '81, 1617. 

1881^  At  Glasgow 20, 000, '81, 1610. 

At  Kansas  City : 20, 000, '81, 1615. 

AtLexington 10, 000, '81, 1613. 

AtPlatUmonth 10, 000, '81, 1634. 

At  Saint  Charles 15. 000.  '81, 1604. 

At  Saint  Joseph 20, 000, '81, 1623. 

I  At  Sioux  City 7,000,  '81, 1642. 

1882.  From  mouth  to  Sioux  City 850, 000,  '82, 1733. 

1884.  From  mouth  to  Sioux  City 500, 000,  '85, 2990. 

1886.  From  mouth  to  Sioux  City..   ..  375, 000,  '86, 458. 

Total 2,546,500 

[$1,000,000  appropriated  for  Missouri  River  from  mouth  to  Fort  Benton  by  act  of 
August  11,  1888.] 
Commerce. 
Justification  of  improvement,  '81, 1650;  '85,  2992;  '87,2988, 2994,  3010,  3012,  9041. 
Bridge  requirements,  '87,  3060. 
Engineers. 
Chibf  of  Engineers. 
Atchison.    Reports.  '80,  164 ;  '81,  266;  '82,  223 ;  '83,  232;  '84,  237. 
'Brownville.    Reports,  '80,  165 ;  '81,  227 ;  '82,  224  ;  '83,  232. 
Cedar  City.    Reports,  '80,  16:< ;  '81,  224  ;  '82,  222 ;  83,  231. 
Council  Bluffs  and  Omaha.    Reports,  '80,  166 ;  '81,  228 ;  '82,  224 ;  '83,  233. 
Eastport  and  Nebraska  City.    Reports,  '80, 165 ;  '81,  227 ;  '82,  224 ;  '83,  232. 
Fort  Leavenworth.    Reports,  '80,  16t ;  '81,  2^6 ;  '82,  223 ;  '83,  232. 
Glasgow.    Reporto,  '80,  163;  '81.  225;  '82,  222;  '83,  231. 
Kansas  City.    Reports,  '80,  163 ;  '81,  225;  '82,  223 ;  '83,  231. 
Lexington.    Reports,  '80,  163;  '81,  225;  '82,  223;  '83,  231. 
Plattsmouth.    Reports,  '80,  16r. ;  '81,  227 ;  '82.  224  ;  '83,  232. 
Saint  Charles.    Reports,  '80,  162 ;  '81,  224  ;  '82,  222 ;  '83,  231. 
Saint  Joseph.    Reports.  '80,  164 :  '81,  226 ;  '82,  224 ;  '83,  232. 
Sioux  City.    Reports,  '80,  166  ;  *81,  22H ;  '82,  225;  '83,  2.33. 
From  month  to  Sioux  City.    Roports,  '8i,  229;  '82,  226;  '84,  237:  '85.  258:  '86. 
248 ;  '87,  341.  y        y        >        t        f        f        f 

Enginbsrs  in  Charge. 
Mi^.  C.  R.  Suter,  1875^'&4: 
Atchison.    Reports,  '80,  1417;  '81,  1617;  '82,  1694 ;  '83,  1305, 1330;  '84, 1635. 
Brownville.    feoports,  '80,  14*2:^ ;  '81, 16*25 ;  '82,  1701 ;  '83,  1M3. 
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Engf  oeers— Continned. 
ENaiNKKRS  IN  Chabgb— Continued. 
Mai.  C.R.Suter,  187r>-*J:J4— Continued. 
Cedar  Citv.     Reports, '80,  1405;  '81,  1G<)6 ;  '82,  1680;  '83,  1328. 
Couucil  Bluffrt  aud  Omaha.    Reports,  '80, 143(5;  '81,  lG:i6;  '82,  1712;  "83.  130:), 

13:n. 
Eastportand  Nebraska  City.    Reports,  '80,  1425;  '81, 1B21);  '82,  1702;  '83, 1303, 

i;i30. 
Fort  Leavenworth.    Reports, '80,  1413;  '81,  1(>17  ;  *82,  1091;  '83,  132A 
Glasgow.     Reports, '80,  1406;  '81,  160y;  '82,  llWi ;  '83,  KiOJ,  l:«d. 
Kansas  City.    Reports,  '80,  1410;  '81, 1614;  '82,  UWD;  '83,  KTO.  1329. 
Lexington.    Reports,  '80,  1409;  '81,  1613;  '82.  1687 ;  '83.  13-29. 
Plattsnioath.    Reports,  '80,  U'^Vy;  '81,  1634  ;  '82,  1709;  '83,  1330. 
Saint  Charles.    Reports,  '80,  1404;  '81,  1604;  '82,  1676;  '83,  1302,  1328. 
Saint  Joseph.    Reports,  '80,  1421 ;  '81,  1622;  '82,  161H ;  '83,  1305,  1330. 
Sioux  City.    Reports,  '80,  1453;  '81,  1642;  '82.  1718;  '83,  J303,  1331. 
From  mouth  to  Sioux  Citv.     Reports,  '81,  1(U7,  1649;  '82,  1731 ;  '83,  1301 ;  '84, 

1533;  '85.  1654,3017. 
Transferreil  to  Missouri  River  Commission.     Reports,  '84,  237  ;  '85,  2989,  2999 ; 

'86,  2167;  '87,  2419,  30i6,  3097. 
Surveys,  Arrow  Rock,  Mo.,  '82.  1733.     Boouville,  Mo.,  '81,  1661.     Brnnswick, 
Mo.,  '81,  1668.    Tuque  Creek,  Mo.,  '81,  1667;  '87,  2914,  3026,  :i097. 
Assistants. 
Arrow  Rook : 

S.  W.  Fox.    Report,  '82,  1734. 
Atchison  : 

D.  W.  Church.    Reports,  '80,  1418;  '83,  1325. 
Brownville: 
Capt.  T.  H.  Handbury.    Report,  '80,  1425. 
W.  H.  Hammond.     Report,  '81,  162<5. 
I.  W.  Pearl.    Report,  '82,  1702. 
Cedar  City: 
8.  W.  Fox.    Report,  '80,  1405. 

T.  C.  Bradley.    Report,  '81,  

Omaha: 
C.  B.  Davis.    Report,  '80,  1437. 

C.  S.  Pease.    Reports,  '80,  3637 ;  '82,  1712  ;  '83,  1303 ;  '84,  1536 
Eastport: 

L.  E.  Coolcy.    Report,  '80,  1426. 

A.  S.  Potter.    ReporU,  '81,  1630;  '82,  1706;  '83,  1311. 
Fort  Leavenworth : 

D.  W.  Church.    Report,  '80,  1414. 

G.  T.  Nelles.    Reports; '81,  1617;  '82,  1692. 
Glasgov^ : 

S.  W.  Fox.     Reports,  '80,  1407;  '81,  1010;  '82,  1683. 
Kansas  City: 

J.  W.  Nicr.    Reports,  '80, 1410;  '81,  1615;  '82,  1690;  '83,  1315. 

S.  H.  Yonge.    Reports,  '83,  1316 ;  '84,  1537  ;  '85,  3023 ;  '87,  309a 
Lexington : 

E.  C.  Shankland.    Reports,  '81,  1634 ;  '82,  1688. 
Plattsmouth : 

W.  H.  McKnew.    Reports,  '81,  1634  ;  '82,  1709. 
Capt.  T.  H.  Handbury.    Report,  '80,  1450. 

Saint  Charles : 

L.  E.  Cooley.    Report,  '81,  1604. 

T.  M.  Harris.     Reports,  '82,  1676;  '83,  i:J06. 

S.  W.  Fox.     Reports,  '83,  1309;  '85,  3027. 

Saint  Joseph : 
D.  W.  Church.    Reports,  '80,  1421 ;  '81,  1623  ;  '82, 1699 ;  '83,  1324. 
S.  W.  Fox.    Report,  '87,  3107. 

Sioux  City: 
S.  H.  Yonge.    Reports,  '80,  1454  ;  '81,  1212;  '82,  1719. 
Operations. 
AH  operations  by  hired  lal)or. 

l879'-80.  At  Atchison,  2,572  feet  of  bank  at  McQuee^i's  Bend  revetted,  *80.  1417. 
At  Cedar  City,  1,100  feet  of  shore  revetment  placed  along  city  front  and  1,900 
feet  of  weed  dike  placed  near  Cedar  City  Bend,  '80,  1405,  '82,*  1680.  At  Coun- 
cil Bluffs,  800  feet  of  floating  weed  dike  placed  and  5,550  feet  of  bank  revet- 
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Operations-^Continned. 

ment  constraoted ;  800  feet  of  experimental  wire  curtain  placed  in  bend  below 
Florence,  '80,  1436-1449.  At  Eastport,  repairs  to  work  of  previons  season, 
1,200  feet  of  sand  fence,  3,000  feet  of  willow  ouitain  dike,  and  1,000  feet  of  wire 
screen  dike  placed,  '80,  1425-1435.  At  Fort  Leavenworth,  1,570  feet  shore  re- 
vetment placed  at  mouth  of  Bee  Creek,  300  feet  of  brush  dike  placed  below 
bridge,  '80,  1414.  At  Glasgow,  2,385  feet  weed  dike  and  1,900  feet  of  shore  pro* 
tection  placed,  '80, 1406.  At  Kansas  City,  repairs  to  previous  work  and  5,042 
feet  of  shore  protection  placed,  '80,  1410.  At  Saint  Joseph,  2,(»00  feet  of  shore 
revetted  in  front  of  city,  '80,  1421.  At  Sioux  City,  repairs  to  dike  of  previous 
season,  300  feet  floating  brush  dike,  and  2,000  feet  of  shore  protection  placed, 
'80,  1453. 

1880-'81.  At  Brownville,  closure  of  Sonora  Chute  with  weed  dike;  preparation  for 
constrnction  of  wire  net  dike,  '81,  1626, 1628  ;  '82.  1702.  At  Cedar  City,  wire 
screen  dike  placed  at  Cedar  City  Bend  to  replace  the  failing  weed  dike,  '81, 
1606, 1608 ;  '82, 1080.  At  CoUDcii  Bluff's,  operations  contined  to  repairs  of  former 
work,  '81,  16:36.  At  Eastport,  previous  season's  work  swept  away  ',  1,800  feet 
brush  fence  placed  on  bar  opposite  Neligh's ;  2,250  feet  brush  dike  placed  near 
Copelaud'sBend,'81, 1629,  1632.;  '82,  1708.  At  Fort  Leavenworth,  Operations 
cou6ne<l  to  repairs  of  old  work,  '81,  1617.  At  Glasgow,  5,630  feet  of  bank  re- 
vetted in  bend  above  city,  '81,  1609.  At  Lexington,  5,000  feet  of  shore  revet- 
.  ment  placed  above  city,  '81,  1613.  At  Saint  Charles,  closure  of  chute  behind 
island,  construction  of  dike  at  head  of  island  and  at  Downing's  Point,  '81, 1604. 
At  Saint  Joseph,  repair  of  old  work,  '81,  1622.  Surveys  made  at  Boonviile,  '81, 
1661 ;  at  Brunswick,  '81,  1668,  and  at  Tuque  Creek,  '81,  1667. 

18dl-'82.  At  Atchison,  construction  of  permeable  dikes  continued,  '82, 1694.  Meth- 
ods of  construction,  '82,  1696.  At  Brownville,  completion  of  wire  screen  dike 
closing  Sonora  Chute;  ultimate  destruction  of  the  wire, '82,  1701,1703.  At 
Cedar  City,  completion  of  wire  screen  dike  at  Cedar  City  Bend,  '82,  1680.  At 
Council  Bluffs,  repairs  to  Omaha  revetment;  dike  and  trainiog-wall  construc- 
tion near  Florence,  '82,  1712, 1714.  At  Kastport^  buoy  and  pile-dike  built 
above  Copeland's  Bend,  '82,  1705,  1708.  At  Fort  Leavenworth,  lepair  of  work 
of  previous  year ;  destruction  of  works,  '82,  1694.  At  Glasgow,  shore  revet- 
ment placed  at  Cambridge  and  Middle  bends,  '82,  16o2.  At  Kansas  City,  re- 
vetment of  bank  below  Quindaro,  '82,  1698.  At  Lexington,  3,160  feet  of  stone 
protection  placed  opposite  city,  '82,  16^.  At  Plattsmouth,  construction  of 
.  training  dike  at  month  of  river,  '82, 1709, 1710.  At  Saint  Charles,  continuation 
of  dike  construction  at  Downing's  Point  and  Saint  Charles  Island,  '82,  1676, 
1678.  At  Saint  Joseph,  shore  protection  and  dike  work  at  Bon  Ton  Bend,  and 
revetment  at  KUwood  Point,  '82,  1699.  At  Sioux  City,  construction  of  wire 
screen  dike  from  right  bank  12  miles  below  citv,  '82,  1718.  Survey  of  Arrow 
Rook,  Mo.,  '82,  1733. 

1882-'8:^.  At  Atchison,  permeable  training  dikes  were  construeted  from  the  left  bank 
above  the  bridge  for  the  rectification  of  the  channel  approaching  the  bridge, 
'83,  1305,  1325.  At  Council  Bluff's,  operations  were  contined  to  repairs  of  the 
Omaha  revetment  and  discharge  observations  at  Florence,  '83,  1303.  At 
Eastport,  5,160  feet  of  revetment  placed  in  the  bend  above  Eastport,  '83,  1303, 
1311.  At  Kansas  City,  8,750  feet  of  revetment  placed  in  Kaw  Bend,  '83,  1305, 
1316.  At  Lexington,  4,200  feet  of  revetment  placed  on  left  bank,  opposite  city, 
'83, 1305,  1315.  At  Saint  Charles,  2,250  feet  of  shore  revetment  placed  at  Saint 
Charles  Bend,  '83,  1302,  1309.  At  Saint  Joseph,  the  Ell  wood  revetment  was 
repaired  and  extended,  '83,  1305,  1324.  At  Sioux  City,  extension  of  training 
dike  commenced  in  1879-80  destroy -d  during  winter,  '83,  1303,  1314. 

ld8:W84.  Completion  of  Saint  Charles  Bend  revetment ;  Omaha  revetment  extended 
1,270  feet  Aod  2,500  feet  of  old  work  repaired  ;  constrnction  and  repair  of  plant, 
'84,1534. 

1884-^85.  Operations  continued  under  direction  of  Missouri  River  Commission; 
revetment  placed  at  Parkville  and  Quindaro  and  Kaw  bends,  '85,  3002,  2016, 
3021.  3024. 

1885-'86.  Bank  revetment  placed  in  vicinity  of  Saint  Joseph  and  Kansas  City,  '86, 
2167. 
'  18d6-'87.  Progress  on  Ell  wood  revetment  at  Saint  Joseph  and  on  protection  of  banks 
at  Kaw  and  Quindaro  beuds,  '87,  2914.  Bank  revetment  at  Bon  Ton  Bend ; 
pile-dike  construction  and  shore  revetment  near  Kansas  City,  '87,  3031,  3097, 
3098,  3107. 
PbTsieal  Chnraeteristics. 

General  description  of  river,  '81,  1650. 

Cross-sections  before  and  after  improvement  at  Atchison,  '83,  1328. 
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Physical  CharacterisUcs— ContiDned. 
CnaagM  in  1880  in  vicinity  of  Brownville,  'SI,  1027. 
Changes  in  1880  in  vicinity  of  Omaha,  '81, 1037. 
Formation  of  cut-off  near  Omaha,  ^82,  1712. 
Ice  observationn  at  Nebraska  City,  '81, 1690. 
Floods  in  1881,  '81,  1643:  '83,  2757. 
River  sections,  slope,  ana  discharge,  '81. 1644,  1650, 1651. 
Drift  deposits,  '81, 1651. 
Sediment,  '81,  1651;  '87,  3090,  3121. 
Depth  of  bed  rook,  '81,  1&51. 
Discharge  observations,  '87,  3081. 
Plans. 
By  MaJ.  Snter  for  the  improvement  of  the  river  at  Arrow  Rock,  Boonville,  Brans- 
wick,  and  Tnqne  Creek,  Mo.,  by  the  constrnction  of  permeable  dikes  and  shore 
protection,  '81,  1661,  1667,  1668;  '82,  1733. 
Projects. 
By  MaJ.  Snter  for  the  improvement  of  the  Missouri  River  by  the  anest  of  deposits 
at  portions  of  the  river  that  it  is  designed  to  abandon,  thereby  causing  the 
river  to  bnild  np  new  banlcs  and  excavate  new  channels  at  portions  reqnirlng 
improvement,  the  holding  of  such  new  lines  and  the  protection  of  banks  against 
erosion  by  light  mattress  protection.    Estimated  cost,  $10,000  per  mile,'81, 1658 ; 
'82,  226,  17&.    Approved  by  Missouri  {liver  Commission,  '85,  2991,  2999,  3003. 
Surveys. 
At  Arrow  Rock,  Mo.,  ordered  by  act  of  March  3, 1881.    Made  under  direction  of 

Maj.  Sut«r,  1881,  '82, 1773. 
At  Boonville,  Brunswick,  and  Tuque  Creek,  Mo.,  ordered  by  act  of  June  14, 1880. 

Made  under  direction  of  Maj.  Snter,  1880,  '81,  1661,  1667,  1668. 
Maps. 
Vicinity  of  Atchison,  Kans.,  '82. 1696;  '83,  1328;  '87,  3118. 
Vicinity  of  Brownville,  Nebr.,  '87,  3118. 
Vicinity  i»f  Boonville,  Mo.,  '81,  1662. 
Vicinity  of  Arrow  Rock,  '87,  3118. 
Vicinity  of  Brownsville,  Mo.,  '82,  1702. 
Vicinity  of  Camden,  Mo..  '87,  3119. 
Vicinity  of  Brunswick,  Mo.,  '81,  1668. 
Vic.ni^  of  Cedar  City,  Mo.,  '82,  1680. 
Vicinity  of  Council  Bluffs,  Iowa,  '82,  1716;  '87,  3118. 
Vicinity  of  Fort  Leavenworth,  Kans.,  '82,  1692;  '84,  1538:  '87,  3118. 
Vicinity  of  Glasgow,  Mo.,  '80,  1406;  '82,  1682. 

Vicinity  of  Kansas  City,  Mo.,  '82,  1690;  '83,  1316;  '84,  1638;  '87,  3096, 311& 
Vicinity  of  Lexington,  Mo.,  '82,  1688;  '83,  1328;  '84,  1538. 
Vicinity  of  Nebraska  City,  Nebr.,  '80,  1434 :  '82,  1708;  '83, 1330;  '87,  3118. 
Vicinity  of  Plattsmouth,  Nebr.,  '82,  1710;  '87,  3118. 
Vicinity  of  Saint  Charles,  Mo.,  '82,  1678;  '83,  1328. 
Vicinity  of  Saint  Joseph,  Mo.,' '82,  1700;  '83,  1326;  '87,  3110,3118. 
Vicinity  of  Sioux  City,  Iowa,  '82,  1718. 
Vicinity  of  Tuque  Creek,  Mo.,  '81,  1668. 
Leavenworth  to  Saint  Louis,  '87,  3052. 


MISSOURI  RIVEB,  between  Sioux  City,  Iowa,  and  Fort  Ben- 
ton, niont.  (INCLUDING  Missouri  River  above  the  mouth  of  the  Yel- 
lowstone River,  and  Missouri  River  at  Niobrara,  Nebr.,  Termiluok, 
Dak.,  and  Yankton,  Dak.). 

(Continued  from  Vol.  I,  p.  339.) 

Appropriations. 

1876-7^ 1100,000 

iQon  S  Above  mouth  of  Yellowstone 25,000,  '80,  1474. 

^°^"  \  At  Vermillion,  Dak 10,000,  '80,  1457. 

1  act  S  Above  mouth  of  Yellowstone 40,000,  '81,  1674. 

^^^  \  At  Vermillion,  Dak 15,000,  '81,  1646. 

18d2.   jFrom  Sioux  City  to  Fort  Benton..  100,000,  '83,  1371. 
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i»u5  '^°^  S>^i^^  Ci^y  ^  ^^^  Benton..  125,000,  '85,  3004. 

^^^}  Surrey  above  Fort  Benton 16,000,  '85,  3004. 

1886.  From  Sioox  City  to  Fort  Benton..      60,000,  ^86,  218. 


Total 490.000 

[$1,000,000  appropriated  for  Misaoari  River  from  month  to  Fort  Benton  by  act  of 

Augast  11, 1868.] 
Total  appropriations  previous  to  July  5,  1884,  $290,000,  '85,  2993. 
Cominerce. 
Justification  of  improvement,  '81, 1674;  '83,  1361;  '85,  3032;  '87, 1601,2968,3010, 

3012,3021. 
Early  commerce  of  the  river,  '83,  1342. 
List  of  boats  navigating  upper  river,  '83,  1344;  '87,  2994,3025. 

CUIBF  OF  ENOIKRERS. 

Above  the  month  of  the  Yellowstone.    Reports,  '80,  169 ;  '81,  230 ;  '82,  227. 

At  Niobrara.  Nebr.    Reports,  '80,  169 ;  '81,  230. 

At  Vermillibn,  Dak.    Reports,  '80,  167;  '81,  228 ;  '82,  225 ;  '83,  233. 

At  Yankton,  Dak.    Reports, '80,  169;  '81, 230. 

Between  Sioux  City  and  Fort  Benton.    Reports,  '83,  234;  '84,  237;  '85,  258; 

'86,248;  '87,215,341. 
Enginbbrs  in  Charge. 
Mi^.  C.  R.  Suter,  1875-'82: 

At  Niobrara,  Nebr.    Report,  '81,  1665. 

At  Vermillion,  Dak.    Reports,  '80,  1456, 1458;  '81,  1645;  '82, 1722;  '83, 1331. 

At  Yankton,  Dak.    Report,  '81, 1663. 

Transferred  to  Capt.  £.  Maguire  October,  1^:^.    Report,  '83, 1331. 
Capt.  E.  Maguire,  1877-'83 : 

Above  mouth  of  Yellowstone.    Reports,  *80,  1471 ;  '81,  1671 ;  '82,  1741. 

Between  Sioux  City  and  Fort  Benton.     Report,  '83,  1339. 
Capt.  J.  B.  Qninn,  1h83-'86.    Reports,  '83,  1367  ;  '84,  1541 ;  '85,  302R.  ^ 
Missouri  River  Commission,  1884,  '85,  258,2989.    Reports,  '85,  2989;  '86,  2167; 

'87,2914,30-26. 
Capt.  C.  B.  Sears.    Report,  '87,  1597. 

AflSI  STANTS 

T.  T.  Johnston.    Report,  '81,  1663,  1666. 
W.  H.Wood.    Report,  '83,  1371. 
Operations. 

History  of  operations  previous  to  1883,  '83,  1355. 

lH79-'t50.  Repair  of  dam  at  Dauphin's  Rapids ;  removal  of  1,064  onbio  yards  of  rock 
from  eleven  localities  and  the  construction  of  3,700  feet  of  stone  and  brush 
dams:  survey  of  river  from  Dauphin's  to  Bird's  Rapids  and  above  Great  Falls, 
'80,  1472,  1473. 

IS'^'Sl.  1,165  cubic  yards  rock  removed  from  channels;  5,481  cubic  yards  stone 
placed  in  dams;  survey  from  Dauphin's  to  Gallatin  Rapids  and  at  Snake  Point, 
%1,  230,  1673.  Survey  at  Niobrara,  Nebr.,  '81,  1665.  At  Yankton,  Dak.,  '81, 
1663. 

1881-'82.  Removal  of  rock  from  rapids  and  construction  of  dams  below  Fort  Ben- 
ton, '82, 227, 1742.  Below  Vermillion,  Dak.,  8,000  feet  of  wire  screen  dike  built, 
'82,  1722. 

1882-^83.  Removal  of  rock  from  rapids  and  construction  of  dams  between  Fort  Ben- 
ton and  Bismarck,  '83,  234,  1371.  Statement  of  work  already  accomplished, 
'83,  1356. 

1883-'84.  Removal  of  rock  from  channels  and  construction  of  dams  between  Fort 
Benton  and  Bismarck,  '84,  238, 1547.  Work  transferred  to  Missouri  River  Com- 
mission. 

1884.  Preparations  for  work  of  coming  season,  '85,  3002,  3030. 

1885-'86.  Removal  of  rock  and  construction  of  dams  above  Carroll,  '86, 2167.    Dam 
construction  at  Grand  Island,  Hammond  Island,  and  Daupnin's  Bapids,  '87, 
3022. 

1886-'87.  Repair  of  plant  and  care  of  property,  '87,  1598,  2914. 
Pliysical  Characteristics. 

Formation  of  cut-oft' at  Vermillion,  Dak.,  in  1881,  '81,  1645. 

Description  of  upper  river,  '83,  1339,  1.345;  '85,  2993. 

Slope  and  discbarge  of  upper  river,  '80,  1474 ;  '83,  L340,  1351. 

Rainfall.  '83, 1346. 

Dates  01  river  opening  and  closing,  '83,  1348. 
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Projects. 

Operations,  except  at  Vermillion^  Dak.,  have  been  confined  to  that  part  of  the  river 
lying  between  the  nioath  of  the  Yollowstoue  and  Fort  Bent<on,  and  have  con- 
sists in  the  improvement  of  the  channel  at  rapids  and  sboals,  by  the  removal 
of  rock  and  the  construction  of  dams,  '78,  695-700;  '79,  1096;  '83,  1355 ;  '84, 
1542. 

At  and  below  Vermillion,  Dak.,  the  projects  have  been  directed  to  the  rectification 
of  the  river  by  shore  protection  and  permeable  dikes  '79,  1079;  '82,  172*2. 

In  18B5  the  Missouri  River  Commission  recommended  that  for  the  present  work  be 
mainly  confined  to  the  constniction  of  dams  and  dredging  of  shoals  on  '*  fho 
rocky  river"  above  Carroll ;  below  that  point  the  snag-boat  should  be  kept  at 
work  and  certain  experimental  dams  constructed  near  Bismarck,  '85,  3003. 
Surveys. 

Of  river  at  Yankton,  Dak.,  and  Niobrara,  Nebr.,  ordered  by  act  of  June  14,  1880, 
'80,  169.     Made  under  direction  of  Maj.  Suter,  1^80,  '81,  1663,  1668. 

Vicinity  of  Yankton,  Dak.,  '81,  1064.  Vermillion,  Dak.,  '82,  1722.  Dauphin's 
Kapids,  Con  Lslaiid,  and  Grand  Island,  '82,  174*2.  Of  parts  of  river  improved 
between  1^77  and  18b3,  '84, 1542. 


mSSOlJBI    BITER— Removing  snags   between  Kansas  City  autd  thx 

MOUTH. 

(See  Vol.  I,  p.  576.) 
Appropriatioas* 

18d0.  For  removing  snags,  wrecks,  and  other  obstructions  in  the  Mississippi,  Mis- 
souri, and  Arkansas  rivers |-,*00, 000/80,    276. 

,oQ,  5      35,000, '81,  1647. 

'^'   ••)      80,000, '81,  liK)l. 

li»2 a*),  000, '82,  1675. 

1884 50,000, '84,  1533. 

1^86 22, 500, '86,  1395. 

Total 452,500 

Contracts. 

1885.  J.  Rees,  for  hull  of  a  steel  and  iron  snag-boat^  $51,500.  '85,  1635. 
IH80.  J.  D.  Lavoisin.  for  upper  works  of  new  suag-ooat,  $13,000,  *86,  1395. 
Engineers. 
Chief  of  Engineers. 

Reports,  '80,  162;  '81,  223,  229;  '82,  222,  225;  '83,  229,  230;  '84,  236;  '85,  252: 
♦86,  244;  '87,211. 
Engineers  in  Charge. 

Maj.  C.  R.  Suter,  1873-^84.     Reports,  '80,  1402;  '81,  1599,  1647;  '82,  1675,  1724; 
•83,  1297;  '84,  1531;  '85.  1653. 

Mjij.  A.  M.  Miller,  1884-'—.     Reports,  '85,  1634;  '86,  1394;  '87,  1515. 
Operations. 

l87y-'80.  1,522  snags  and  19  drift  piles  remove*!,  '80,  1402. 

1880-'8I.  1,022  snags  and  25  drift  piles  removed,  '81,  1601. 

l881-'82.  1,716  snags  and  12  drift  piles  removed,  '82,  1724. 

l882-'83.   1,262  snags  and  11  drift  piles  removed,  '83,  1299,  1301. 

lH8:J-'84.  901  snags  and  17  drift  piles  removed,  '84.  1532. 

1884~'83.  1,041  snags  and  11  drift  piles  removed;  null  of  new  snag-boat  in  process 

of  construction,  '85  1635,  1653. 
1885-'86.  546  snags  removed,  new  snaff-boat  in  procefis  of  construction,  '86,  1394. 
1886-*87.  New  snag-boat  eomploted,  description  of;  624  snags  i-emoved,  '87,  1555. 


mOBIJUE  HARBOR,  AI^A*— Improvbme^t  of. 

(Continued  from  Vol.  I,  p.  342.) 
Appropriations. 

1826-79 $739,830.68     • 

r880 125, 000. 00, '80,  1051. 

881 100,000.00, '81,  1172. 
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HEOBIEiE  HARBOR,  A£iA.— Coutinncd. 

Apprppriations— Continned. 

18«;i :.     $125,000.00, '82,  1251. 

1884 200,000.00,  '84,  1158. 

1886 90,000.00,  '86,  U89. 

Total 1,379.830.68 

1888 250.000.00,  act  of  August  11,  1888. 

List  of  Appropriations,  '83,  958;  '87,  1294. 
Commeree. 

CoiuuuTce  of  port  of  Mobile,  '80,  1056. 
Amount  of,  dependent  upon  improyeuiont, '80, 1057. 
Benefits  resnltiug  from  improvement,  '86,  1189. 
Contracts. 

1880.  0»  C.  Fobes  &  Co.,  for  dredging,  at  12.3  cents  per  cnbio  yard,  '80,  1170. 

1881.  G.  L.  Long,  for  dredging,  at  11  cents  per  cubic  yard,  '82,  1247. 

1882.  R.  Moore,  fi>i- dredging,  at  12^  cents  per  cubic  yard,  '83.  i)C>0, 
1884.  T.  Burke,  for  dredging,  at  9  cents  per  cubic  yard,  '85,  1337. 
1886."  R.  Moore,  for  dredging,  at  9i  cents  per  cubic  yard,  '87,  1297. 

Chief  op  Engineers. 
Reports,  '80,  133,  1059:   '81,  180;   '82,  176:  '83,  186;  '84,  194;  '85,207,  214; 
'86,  205 ;  '87,  171. 

Board  of  £noinerrs. 
Convened  at  New  York,  February  28, 1880,  to  report  upon  plans  and  estimates  bv 
Capt.  Damrell  for  17  and  22  foot  channel  from  the  fleet  anchorage  throngh 
the  bay,  into  Mobile  River.    Report,  '80, 1060.    (Cols.  Tower  and  Newton  and 
Maj.  Abbot.) 

Engineer  in  Charge. 
Maj.  A.  N.  Damrell,  1873-'—.    Reports,  '80,  1049;   '81,  1169;   '82,  1245;  '83, 
957;  '84,  1152;  '85,  1336,  1374,  1375;  '86,  1183;  '87,  1293. 
Operations* 

History  of  operations  from  1827  to  1882,  '82,  1245. 

188a-'81.  143,149  cubic  yards  macerlal  dredged,  '81,  1170. 

1881-'82.  1,315,604  cubic  yards  material  dredged,  '82,  1247,  1248. 

1882-'83.  1,1:58,447  cubic  yards  material  diedgi'd,  '83,  961. 

1883  '84.  888,093  cubic  yards  material  dredged,  '84,  1153. 

lr>84-'85.  l,2»b',841  cubic  yards  material  dredged,  85,  13:J7. 

1885-'86.  62:^,597  cubic  vards  material  dredged,  '86,  1185.. 

1886-'87.  829,854  cubicVart^^  material  dredged,  '87,  1295.     Statement   of  total 
dredging  done  from  1879  to  1886,  '87,  1295. 
Physical  Cbaracteristles. 

Of  Mobile  Bay,  '80,  1060. 
Plans. 

By  Maj.  Damrell,  1879,  for  channels  17  and  22  feet  deep,  '79,  800 ;  '80,  1059. 

Consideration  of,  by  Board  of  Engineers  of  1880,  '80,  1060,  1066. 
Projects. 

The  earliest  appropriation  was  made  in  1826,  and  they  were  continued  at  irreg- 
ular intervals  to  1852,  at  which  time  there  bad  been  appropriated  1228,830.68. 
This  resulted  in  the  formation  of  a  dredged  channel  200  feet  wide  and  10  feet 
deep  through  the  Pass  and  Dog  River  Bar,  '82,  1246. 

No  appropriations  were  made  between  18.j2  and  1870. 

The  projects  of  1871-72  proposed  the  formation  of  a  dredged  channel  200  feet  wide 
and  13  feet  deep  through  Choctaw  Pass  and  Dog  River  bars  for  a  distance  of  9 
miles,  '71,  559 ;  '72,  592  :  '73,  692 ;  '74,  i',  891. 

Prom  1870  to  1878,  inclusive,  $411,000  was  appropriated  and  applied  to  this  project. 

In  1879  Capt.  Damrell  proposed  the  deepening  of  the  channel  to  17  feet  at  mean 
low  'W  ater  at  an  estimated  cost  of  |820,000,  '79,  100 ;  '80,  1(Kj2. 

The  Board  of  Engineers  of  1880  recommended,  that  if  such  a  depth  will  sfkiisfy  ship- 
ping interests,  it  be  attained  by  dredging  tbe  present  channel,  '80,  1065;  '82, 
1246.    Subsequent  modifications  in  widths  and  direction  at  two  points,  '82, 
1247. 
Surveys. 

Of  harbor,  1878,  '80,  1052. 

Of  channel,  1885,  '85,  1338. 

Examination,  1884,  for  23-foot  channel,  '85,  1374. 

Maps. 
'80,  1066;  '84,  1158. 
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MOCCASOM  RITEB,  If.  C«    (See  CoTsmasrrHEA.  Cbxmx^  K.  a) 


nOKELUnimB  BITEB,  CAIi^—lMPRovxiaBifr  of. 

Approprtations. 

1884 $8,500, '85,  2359. 

1886 S,500, '86,  1924. 

1888 2,000,  act  of  AugUBt  11, 1888. 

Cominerce. 

Prodactious  of  adjacent  oountry,  '82,  2640. 
JBngrineers. 

ChISF  of  EN6INSKB0. 

Beporte,  '81,  324;  '82,  318;  '85,  362;  '86,  365;  '87,  321. 
Engineers  in  Charge. 
Lieut.  Col.  G.  H.  Mendell,  1881-^85.    Reports,  '82,  2637;  '87,  2441. 
Capt.  A.  H.  Pay  BOO,  1885.    Reports,  '85,  2358;  '86,  1924. 
Absistantb 
C.D.Rhodes.    Report, '82,  2639. 
Lieat.  S.  W.  Roessler.    Report,  '85, 2359. 
Operations. 
1884-'85.  160  snags  and  314  overhanging  trees  removed  between  Benson's  Ferry  and 

Suodgrass  Sloagh,  '85,  2358. 
188&-'86.  718  snags,  logs,  and  trees  removed  firom  the  same  channel,  '86,  1925. 
1886-'87.  174  snags  and  183  trees  cnt  and  removed,  '87,  2441. 
Pbysieal  Characteristics. 

De8cription  of  river  and  its  obstruotions,  '82,  2639. 
Projects. 
By  Lieut.  Col.  Mendell,  1881,  for  improvement  of  river  between  Benson's  Ferry  and 
Snodgrass  Slongh,  a  distance  of  10  miles,  by  removal  of  snags,  logs,  and  similar 
obstrnotions,  and  also  excavation  of  shoals  near  the  mouui  of  the  Cosnmnes 
River.    Estimated  cost,  |8,250,  '82,  2639. 
Surveys. 
Examination  ordered  by  act  of  March  3, 1 881.    Made,  1881,  nnder  direction  of  Lient. 
Col.  Mendell,  '82,  2637. 


nONOHrO AHBIiA  BIYEB,  PA.  Alt D  IT.  TA.-IiCiPROYXMBNT  or. 

(Continned  from  Vol.  I,  p.  345.) 
Appropriations. 

187:^^9 $187,000.00 

1880 25,000.00,  '80,  1764. 

1881 25,000.00,  '81.  1945. 

1882 25.000.00,  '82,  J931. 

1884 45,000.00,  '84,  1701. 

1886 90.900.00,  '86,  1542. 

Totol :<97,900.00 

1888 I    .^^'§^;5^|actofAngnstll,  1888. 

Commerce. 

Value  and  iroportahee  of  the  works  of  the  Monongahela  Navigation  Company,  '87, 
ld02,  1805. 
Contracts. 

1881.  81iipuian  &  Carmody,  for  stone,  '81,  1944. 
Engineers. 
Chief  of  Knginkrrs. 
Reports, '80, 193;  '81,261;  '82,256;  '83,263;  '84,262;  '85,282;  '86,273;  '87, 
238,  239. 
Board  of  Enginbrrs. 
Convened  at  Pittsbnrgh  December  21,  1886,  by  S.  O.  No.  112,  C.  of  E.,  to  report 
upon  coniDiercial  value  and  importance  of  works  of  Monongahela  Navigation 
Company.    Report,  '87,  1802.    (Muj8.  King,  Stickoey,  and  Mackenzie.) 

*  For  purchase  of  lock  and  dam. 
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BEOMOIVClAHBIiA  BlVlSil,  PA.  AND  W.  V  A.-ContinDed. 

Engrine^rs — Conti  ooed. 
Enoinsbb  IK  Oharoe, 
Lieat.  Col.  W.  £.  Aferrill,  197^'—.    Keports,  '80,  1763;  '81,  1943;  '82.  1929; 
'83,  1548;  '84, 1699,  1701;  '85,  1813,  1817;  '86,  1545«,  1543;  *87,  1800-1809. 

ASffiflTAMT* 

L.  M.  Petitdidier.    Report,  '85, 1816. 
Operations. 

1879-'80.  Look  and  Dam  No.  9,  completed,  '80, 1763. 

188a-'82.  No  operations,  '81,  1943;  '82,  1929. 

1882-^r*3.  Coffer-dam  bailt  for  Lock  No.  8,  foaudations  for  lock-wall,  crofls-wall  at 

look-bead,  and  32  linear  feet  of  wing- wall  bntlt,  '83,  1548. 
1883-^.  No  operations  for  lack  of  fnncto,  '84,  1699.    Caie  and  operation  of  Lock 

and  Dam  No.  9^  '84,  1701. 
1884-'85.  5,460  cnbic  yards  masonry  placed  in  Lock  No.  8,  completing  tbe  lock,  with 

the  exception  of  lower  wing-wall,  '85,  1813.    Care  aod  operation  of  Lock  and 

Dam  No.  9,  '85,  1817. 
1885-^86.  No  operations  on  river  for  lack  of  funds,  '86,  1542.    Care  and  operation 

of  Lock  and  Dam  No.  9,  '86,  1543. 
188&-'87.  Wing- wall  of  Lock  No.  9  completed  to  a  beight  of  14  feet  aboTe  lower 

mitre-sill, ^87,  1800.    Care  and  operation  of  Dam  No.  9,  '87,  1809. 
Private  and  Corporate  Work. 
Works  built  by  tbe  Monongahela  Navigation  Company,  statements  and  estimates 

of  tbeir  valne,  '87,  18(B. 
Projects. 
The  original  project  bv  M%j.  Merrill  in  1872  proposed  continninff  a  6-foot  slack- 
water  navigation  from  Geneva  to  Morgantown,  a  distance  of  18^  miles,  by  the 

construction  on  tbe  part  of  the  United  states  of  two  locks  and  dams,  Nos.  8  and 

9^  the  former  at  Donkard  Creek,  the  latter  at  Hourds  Rocks ;  and  tbe  oonstrtic- 
.  tion  on  the  part  of  the  Monongahela  Navigation  Company  of  Look  and  Dam  No. 

7,  '73,  504.    (Bee  also  index  to  Reports  of  Chief  of  Engineers,  Vol.  I,  p.  346.) 
From  1872  to  1886,  inclnsive,  $397,900  had  been  appropriated,  when  the  oost  to 

complete  was  estimated  at  $30,376,  '86, 1542. 
Report  by  Board  of  Engineers,  1886,  upon  the  commercial  valne  and  importance  of 

the  works  bnilt  by  tbe  Monongahela  Navigation  Company,  '87|  1802-1808. 


nOM BOE  HARBOR»  LA.— SuBVST  or. 
Engineers. 

Chirf  or  Enojnbbrs. 

Beport,  '84,  2i^. 
Enoinber  in  Charob. 

MaJ.  A.  M.  MiUer.    Beport,  '84, 1381,  1383. 
Assistant. 
F.  S.  Bnrrows.    Beport,  '84, 1383. 
Plans. 
By  M^j.  Miller,  1883,  for  protection  of  caving  banks,  at  estimated  oost  of  |10,000, 
84,  1383. 

Surveys. 

Ordered  by  act  of  Angnst  2, 1882.    Made  under  direction  of  MaJ.  Miller,  '84, 138L 


BEOIVROE  HARBOR,  MICH.— iMPROvmfXMT  or. 

CContinned  from  Yol.  I,  p.  347.) 

iriations. 

1835-^79 t209,515.IJ7 

1880 2,000.00, '80,  2092. 

1881 1,000.00, '81,2280. 

1882 1,000.00, '82,  2379. 

1886 2,000.00,  '86,  1849. 

Total 215,515.27 

1888 5,000.00,  act  of  Angnst  U,  1888. 
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MOHrBOE  HARBOR,  jniCH.—Continaed. 

Contracts. 

18d0.  W.  Kichardaon,  for  dredging,  at  11  cents  per  cubic  yard,  '80,  2092. 

Ghisf  09  Enoinbers. 
Reports,  '80,  223;  '81,  303;  '82.  298;  '83.  30(j;  '84.  308;  *85,  332;  '86,  326;  '87, 
294. 

Engineers  in  Charge. 
Maj,  J.  M.  Wilson,  1878-'83.    Reports,  '80,2083;  '81,  2279;  '82,  2377. 
Maj.  L.  C.  Overman,  1883-'—.    lieports,  '83, 1887 ;  '84,  2081 ;  '85,  2209 ;  '86, 1847; 
'87,  2281. 
Operations* 

History  of  operations  from  1828-'80,  *80,  2083. 

I879-'80.  12,370  cubic  yards  material,  and  53  logs,  snags,  and  piles  removed  from 
channel,  '80,  2090. 

1880^81.  Extensive  repairs  to  piers,  '81,  2280. 

1881-82.  600  linear  feet  revetment  renewed  and  600  additional  feet  strengthened; 
also  repairs  to  sooth  pier,  '82,  2378. 

1882-83.  1,733  liuear  feet  old  revetment  of  United  States  canal  and  north  and  sooth 
piers  repaired,  *83,  1888. 

1883-'84.  Extensive  repairs  to  north  and  south  piers;  798  linear  feet  United  States 
revetment  repaired,  '84,  2082. 

1884-^86.  No  operations,  '85,  2210;  '86,  1848. 

ltt86-'87.  Extensive  repairs  to  piers  and  revetment,  '87,  2282. 
Projects. 

The  earliest  improvement  was  proposed  in  1826^  by  Cant.  T.  W.  Maurice,  and  pro- 
vided for  the  construction  of  a  breakwater  in  La  Plaisance  Bay.  Under  an  ag- 
gregate of  f  19,713.96  this  work  was  completed  in  1835,  '80,  2085.  (See  also 
index  to  Reporte  of  Chief  of  Engineers,  Vol.  1,  p.  278.) 

In  1834,  Capt.  H.  Smith  proposed  the  straightening  of  Raisin  River  at  its  mouth, 
by  making  a  direct  connection  with  Lake  Erie,  through  a  sand  peninsula,  by  a 
canal  4,000  feet  long  and  100  feet  wide,  and  the  protection  of  tue  entrance  by 
parallel  piera  extending  to  the  10-foot  curve  in  the  lake,  '80,  2085. 

From  1835-'82,  inclusive,  $213,515.27  had  been  appropriated,  when  it  was  estimated 
that  120,000  would  be  required  to  complete  project,  '82,  2379;  '86»  327. 


MOOSIS-A^BEG  RIVER  at  Joite«$port,  Me.— Improvement  of. 

(Continued  from  Vol.  I,  p.  349.) 

Appropriations. 

1H81 $10,000, '81,  462. 

1882 10.000,  '82,  490. 

1884 10,000,  '84,  463. 

1886 10,000,  '86,  534. 

Total :    40,000 

1888 15,000,  act  of  August  11,  1888. 

Statement  of  appropriations,  '87,  439. 
t^'Ommerce. 

Beuelit  lenultiug  from  proposed  improvement  of,  '81,  462. 
Contracts. 
G.  C.  Fobes  A.  Co.,  for  dredging,  at  32  cents  per  cubic  yard,  '82,  490. 
Moore  &  Wright,  for  dredging,  at  42  cents  per  cubic  yard,  '83,  412. 
EnKineers* 
Chief  of  Enginkkus. 

Reports,  80,  71;  '81,65;  '82,  64;  '83,  60;  '84,  68;  '85,  56;  '86,  55;  '87,15. 
Enginkeks  in  Chaugk. 

Col.  G.  Thom.  1879-'83.    Reports,  '80,  358 ;  81,  461 ;  '82,  488. 

Col.  C.  E.  Blunt,  1883-'86.     lieports,  '83,  410;  '84,  462;  ?85.  466. 

Maj.  J.  A.  Smith,  1886-'—.    Report  '86,  533;  '87,  438. 

A8SI8TA^'T. 

A.  C.  Both.    Report,  '80,  359. 
Operations. 

1881- rt-i.  27,346  cubic  yards  material  dredged,  '82,  489. 
1882-'83.  No  operations,  '83,  411. 
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mOOSC-A-BEC  RIVER— Contioaed. 

Operations — Continaed. 
ld^3-'84.  20,983  oabic  yards  material  dredged,  '84,  462. 
18d4-'85.  No  operations,  '85,  466. 
1885-^86.  23,345  cubic  yards  material  dredged,  completing   the  dredged  channel 

over  the  bar,  '86,  533. 
1886-'87.  Preparation  for  removal  of  Steam-boat  Ledge,  '87,  439. 
Plans. 
By  Maj.  Smith,  1886,  for  widening  channel,  breakwater  and  beacon  cons^raotion, 
and  removal  of  rock  ledges.    Estimated  cost,  $45,000,  '86,  534.    For  formation 
of  channel,  300  feet  wide  and  16  feet  deep  at  mean  low  water,  by  dredging  and 
rock  removal.    Estimated  cost,  $110,000,  '87,  439. 
Projects. 
By  Col.  Thorn,  1880,  for  formation  of  channel  throngh  Moose-a-bec  Qar,  200  feet 
wide  and  14  feet  deep  at  mean  low  water,  by  dredging  and  rook  removal.    Esti- 
mated cost,  $28,000,  '80,  36:j.    Increased,  1881,  to  $40,000,  82,  489;  '85,  465. 
Surveys* 
Ordt-red  by  act  of  March  3, 1879.   Made,  1879,  under  direction  of  Col.  Thorn,  '80, 359. 
Maps. 
'80,  358;  '85.466. 
liooae-a-bec  Bar,  '86,  534. 


ffEOBEHEAD  CITY,  N.  €•— Examination  of  sound  nieab. 

Eunrin^ers* 

Crisp  of  Engineers. 

Report.  '84,  177. 
Engineer  in  Charge. 
Capt.  J.  Merour,  1»83.    Report  '84,  1062. 
Plans. 
Capt.  Mercnr  states  that  the  examination  of  this  locality  might  be  incladed  in  that 
of  one  of  the  neighboring  sonnds  not  yet  examinecl,  and  therefore  snbmits  no 
opinion  as  to  the  necessity  for  its  improvement,  '84,  1063. 
Sarveys. 

Examination  ordered  by  letters  of  Angnst  11  and  September  27, 1882,  '84, 1062. 


HEOSCIITITO  CREEK,  lietween  the  South  Edisto  aiMl  Ashe|»oo 
rivers,  with  a  Flew  to  connect  the  South  Edisto  with  the 
Ashepoo  at  or  near  Fenwicic's  Island,  9«  €• 

Examination  ordered  by  act  of  Angnst  5,  1886,  '87, 154. 


BEOSCIVITO  JLAiiOON,  FI.A.    (See  Indian  Rivbb,  Fla.) 


niOITIVT  DESERT,  ME.    (See  Bar  Harbor,  Mb.) 


niOUNT  YERIVOIV  CHANNEL,  POTOIVTAC  RIVER.   (See  Potomac 
KiYKR  AT  Mount  Vkiinoh.) 


mUDDT  RITER,  KT.    (See^  Qsatznf,  Muddy,  Ain>  Barrbk  rivers,  Kt.) 
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inUBDSR-iLIIili  CREEK*  DEL.— Ezamikation  of. 

Eoirineers* 

Chocv  of  Enoinkkbs. 

Reports,  '81, 129 ;  '82,  126. 
Enqinkkr  in  Charok. 

Capt.  W.  Ludlow.    Report,  '82,  817. 
ABsuTAirr. 
£.  A.  Gieseler.    Report,  '82, 619. 
Plijsical  Cbaracteri9ticflu 

Creek  dee^ribed,  '82,  819. 
Plans. 
By  Capt.  Ladlow,  1882,  for  improvement  of  entranoe  to  oreek  and  dredgins  be- 
tween WebVs  Landing  and  month  to  obtain  a  low- water  channel  4  feet  deep. 
Estimated  cost,  from  |72,000  to  $89,000,  '82, 8ia 
SurreTS. 
Examination  ordered  by  aot  of  Haroh  3,  1881.    Hade  nnder  direction  of  Capt. 
Ludlow, '82, 817. 


BElFSCATINEy  lO^VA.    (See  Mississippi  Rivxr  from  Saikt  Paul  to  Dxs 

MoiNKS  Rapids.) 


MU8CI.E  SHOALS,  TERTlf .-Canal  at. 
(See  Tkknbsskk  Riykr.) 


iniJSKEOOlf  -  HARBOR,  HEICH.^Ikprotxmxnt  of. 

(Continued  from  YoL  I,  p.  351.) 

Appropriations. 

la«7-'79 1149,000 

1880 7,500,  '80,  2018. 

1881 20,000, '81,  2218. 

1882 25.000, '82,  2306. 

1884 20,000,  '84,  1984. 

1886 12,500,  '86,  1765. 

Total 234,000 

1888 45,000,  act  of  Angnst  11, 1888. 

Contracts. 

1879.  Dewar  &  Corlett,  materials  and  labor,  '80,  2018. 

1881.  J.  W.  Dennis,  for  pier  oonstrnction,  '81,  2218. 

1882.  Gilleo  &  Kirby,  for  pier  constrnction  and  dredging,  the  latter  at  40  cents  per 
onbic  yard,  '83,  1822.  McGraft  &  Montgomery,  for  timber,  '83, 1820.  J.  B. 
Smitli  &,  Co.,  for  cedar  bark,  '83,  1820.  Michigan  Barge  Company,  for  stone, 
'83,  1820.    Keepers  <&  Riddell,  for  iron,  '83,  1820. 

1884.  H.  B.  Herr,  for  pier  extension,  '85,  2078. 

1886.  T.  W.  Kirby,  for  stooe,  at  |8.15  per  cord,  '86, 1765.  Kelley,  Mans  &  Co.,  for 
iron,  '86,  1765.    A.  H.  Petrie,  for  timber,  '86,  1765. 

1887.  Scbwarz  Sl  Boroer,  for  pier  constrnction,  '87,  2191. 
Engrineers. 

Chikf  of  Ekginbbrs. 
Reports, '80,  216;  '81,  293;  '82,  288;  '83,  295;  '84,  297;  '85,  319;  '86,  313; 
'87,  281. 
Engineers  in  Charge. 
M^i-  S.  M.  Manstield,  1872-'80.    Report,  '80,  2007. 
MiO.  F.  Harwood,  18H0-'82.    Reports,  '80,  2017;  '81,  2216. 
MaJ.  D.  P.  Heap,  1882-'83.    Report,  '82,  2305. 

Capt.  D.  W.  Lookwood,  1883-^—.    Reports,  '83, 1820 ;  '84, 1983:  '85,  2077:  '86, 
1764; '87,2189.  f  i        i  f        i  »        » 
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nVSKEGON  HABBOB,  REICH.-^l^oiitiDned. 

Operatlous. 

r879-'&0.  North  pier  extended  50  feet,  '80,  2017. 

1880-'81.  Repairs  to  piers  and  constraction  of  catch-Band  fences,  '81,  ^216. 

1881-^82.  150  linear  feet  crib- work  in  extension  of  north  pier,  '82,  2305. 

1882-^83.  Break  in  end  of  sonth  pier  repaired ;  115  linear  feet  superstracture  rebuilt 
on  pile  pier;  3  cribs  completed  to  the  16th  course,  *83,  1821. 

1883-'84.  100  linear  feet  crib-work  sunk  in  extension  of  detached  portion  of  north 
pier;  250  linear  feet  sonth  pier  superstructure  rebuilt,  '84,  19(^. 

1884-^85.  Superstructure  on  detached  portion  of  north  pier  built ;  100  linear  feet 
orib-work  in  extension  of  detached  portion  of  north  pier,  '85,  2077. 

1885-^86.  Breaks  in  south  pier-head  and  channel  wall  repaired :  pile- work  refilled, 
'Se,  1764. 

1886-'87.  End  of  old  north  pier  repaired  by  hired  labor ;  crib  construction  in  exten- 
sion of  north  pier  commenced,  '87,  2189. 
Projects. 

By  Mi^.  Wheeler,  1866,  for  extension  of  harbor  piers,  by  crib-work,  to  17-foot 
oorve.  Estimated  cost,  $58,450,  '66,  iv,  145,  146;  '79,  1617.  Amended  in  1879^ 
to  $168,901.75,  '79,  1616;  '81,  2217;  '86,  1765.  '87,  2190.  Modified  in  1880  to 
increase  the  width  of  entrance  from  190  to  IVH)  feet  by  a  detached  north  pier, 
^86,  1764;  '87,2189.  From  1867  to  1884,  inclusive,  $221,500  had  been  appropri- 
ated, when  it  was  estimated  that  $113,625  would  be  required  to  complete  proj-  . 
ect,  '84,  1984. 
Smrveyflu 

Haps. 
'82,2306;  '84,1984. 


mrSKINOUin  BITJBBy  OHIO— GoxsTBUOTioN  of  icb-hahbor  a.t  mouth 

OF. 

(Continued  from  Vol.  I,  p.  353.) 

ApproprintioBflu 

1879 $30,000 

1880 50, 000, '80,  1790. 

1881 30,000,  '81,  1951. 

1882..: 40,000, '82,  1937. 

1884 ;W,000, '84,  1703. 

1886 37,500, '86,  1546. 

Total 237.500 

1888 60,000,  act  of  August  11,  1888. 

Contracts* 

1880.  T.  B.  Townsend,  for  dimension  stone,  '80,  1790. 

1882.  8.  G.  Spragne,  for  round  timber,  '82,  1937.    W.  H.  Ewing  &,  Co.,  for  square 

timber,  '82, 1937. 
1884.  Marietta  Chair  Company,  for  timber,  '85,  1822.    Dawes,  Irish  d^  Co.,  for 
round  piles,  at  12  cents  per  linear  foot,  '85,  1822. 
Engrineers. 
Chibf  or  Enginsrrs. 
Reports, '80,  194;  '81,262;  '82,257;  '83,  264;  '84,  263;  '85,   283;  '86,  274; 
'87, 240. 
EiraiNKBR  IN  Chargb. 
Lieut.  Col.  W.  E.  Merrill,  1871-'—.    Reports,  '80,  1789;  '81,  1949;  '82,  1934; 
'83,  1555;  '84,  1703;  '85,  1821;  '86,  1546,  '87,  1813. 

A86I8TANT.  ^ 

W.  Weston.    Seport, '85, 1823. 
JLegislation. 

Immediate  action  under  appropriation  of  1879  prevented  by  legal  difficulties,  '80, 

1789. 
Operations. 
1879-'8U.  549  cubic  yards  dimension  stone  and  1,280  cubic  yards  rubble  delivered, 

'80,  1790. 
1880-'8I.  Coffer-dam  built ;  upper  end  of  lock  extended  40  feet  into  bank, '81,  1950. 
1881-82.  2,587  cubic  yards  dimension  stone  and  the  same  quantity  of  rubble  de-. 

livered;  5,50*0  cubic  yards  material  excavated ;  foundation  piles  driven  ;  9,000 

square  feet  lock  door  and  2,700  cubic  yards  concrete  and  masoury  laid,  '82, 

1443  EN 22 
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Operations— Cootiuned. 
188ii-'83.  2,600  cubioyards  material  excavated  ;  piles  driven ;  1.350  sqaare  feet 

lock  door  and  1,099  cubic  yards  concrete  and  masonry  laid ;  2  lock-gates  hung, 

'83,  ir>56. 
1883-*84.  No  operations  from  lack  of  funds,  '84,  1703 
1884-'d5.  11,060  cubic  yards  material  excavated ;  foundation  pilea  driven ;  4,855 

cubic  yards  concrete  and  masonry  laid,  '85,  1824. 
1885>'86.  No  operations  for  lack  of  funds,  '86,  1546. 
18i^'87.  Stone  cutting  for  lock  masonry  in  progress ;  failure  of  masonry  on  part 

of  the  work  through  action  of  cement  used,  ^87.  1814. 
Projects, 
By  Lieut.  Col.  Merrill,  1879,  for  oonntruction  of  an  ice-harbor  by  means  of  a  lock  and 

dam,  admitting  linatsfrom  the  Ohio  River  to  the  Muskingum  ;  lock  400  feet  in 

length  l>etween  mitre-sills,  and  56  feet  wide;  new  masonry  inlet  to  mill-race; 

extending  dam  through  present  lock,  and  construction  of  new  dam  bridge, 

also  dredging  below  lock.    Estimated  cost,  $216,400,  *79,  1365;  '80,  1790;  '83, 

265. 
Increased,  1883,  to  $246,000,  '83,  265,  1557. 
Increased,  1885,  to  $296,000,  '85, 1821. 
Surveys, 
Maps. 
'85,  1824. 


mrSKinrolJifl    biter.   OHIO— Improvbmbxt  or  AND  OPERATION  or 

LOCKS  AND  DAMS  OK. 

(Continued  from  Vol.  I,  p.  353.) 
Appropriations. 

Ittd6 $20,000, '86,  1548. 

1888 102,000,  act  of  August  11,1888. 

Commerce* 

Commercial  statistics,  '86,  1553,  1562. 
Engrineers. 
Chief  of  Enoinkers. 

Reports,  '85,  205 ;  '86,  274,  275, 279;  '87,  240. 
Engineer  in  Charge. 

Lieut.  Col.  W.  E.  MerriU,  1886-'—.    Reports,  '86,  1547,  1548, 1551, 1552;  '87, 1815. 
Assistants. 
J.  B.  Gregory.    Report,  '86,  1556. 
Lieut.  L.  H.  Beach.    Report,  '87,  1820. 
JLef^islation. 
Act  of  the  State  of  Ohio,  ceding  to  the  United  States  the  locks  and  dams  on  the 

Muskingum  River,  '86,  1564. 
The  act  of  Aagust  5,  1686,  provides  for  the  acceptance  from  the  State  of  Ohio  of 
the  locks  and  dams  on  the  Muskingum  River  built  by  the  State,  '86,  1547; 
'87,  1815. 
Operations. 
l885-'86.  Survey  of  river  ma^le,  '86,  1547, 1548. 

18H6-'87.  Locks  and  dams  ceded  to  the  Uuited  States  and  taken  possession  of  on 
April  7,  1887 ;  progress  on  repair  of  works,  '87,  1817,  1818,  1820. 
Private  and  Corporate  H^oric. 
Locks  and  dams  between  ZancMville  and  Dresden  built  by  State  of  Ohio  at  a  oost 

of  $1,500,000,  '86,  1552, 1554, 1557, 1561 ;  '87,  240. 
Condition  of  work  when  turoed  over  to  the  United  States,  '87,  1817,  1820. 
Projects. 
The  locks  and  dams  on  the  Muskingum  River  ceded  to  the  United  States  by  act  of 
Ohio  legislature,  '86,  1564.    Accepted  by  the  United  States  in  act  of  Aoguat  5, 
1886,  '86,  1547 ;  '87,  1815,  1817. 
In  1886  Lieut.  Col.  Merrill  considered  that  $200,000  would  be  required  to  repair 

the  State  locks  and  dams  bet\reen  Zanesville  and  Marietta,  '86,  1553. 
In  18^^?  a  more  detailed  examination  of  the  works  indicated  that  the  locks  and 
dams  would  require  more  extensive  repairs  thau  anticipated  in  1886,  '87,  1817, 
1820. 
Sarvejrs. 
Ordered  l)y  act  of  July  5,  1884.    Made  under  direction  of  Lieut.  Col.  Merrill,  ^861 
1551. 
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NAfVSfilHOND  RIVEB,  VA.— Improvkment  of. 

(ContiDaed  from  Vol.  I,  p.  3o3.) 
Appropriations. 

lei'S-nd 137,000 

1888 10,060,  act  of  August  11,  1888. 

List  of  appropriations,  '80,  820. 
"Engineers. 

Chirp  of  £nginkkr8. 

Reports,  '80,  118;  '87,  133. 
Enginbbrs  in  Chargk. 

Capt.  C.  B.  Phillips,  1878-'80.     Report,  '80,  820. 

Capt.  F.  A.  ffinman,  1887-'—.     Report,  '87,  995,  1001. 

AS8I  ST  ANT. 

H.  J.  Gieloo.    Report,  '87,  1002. 
Operations* 

l879-'80.  1,120  linear  feet  of  dike  built;  further  operatioos  not  required,  '80,  890. 
Plans. 
By  Capt.  Hinman,  1887,  for  excavation  of  a  channel,  by  dredginja;,  100  feet  wide 
and  12  feet  deep  at  mean  low  water,  from  head  of  navigation  to  mouth  of 
Western  Branch,  including  a  tnrning  basin  at  Suffolk  Bridge;  spur-dam  and 
training- wall  construction,  also  for  a  channel  of  same  length  and  from  200  to 
400  feet  wide,  from  Town  Point  to  Western  Branch,  by  dredging  and  training- 
wall  construction.    Estimated  cost,  $152,500,  '87,  1001. 
Projects. 
By  Maj.  Craighiil,  1872,  for  channel  100  feet  by  8  feet  by  removal  of  obstniotions, 
dredging,  and  dike  oonatrnotion.    Estimated  cost,  1^000,  '72, 723.    Inoreased 
by  S.  T.  Abort,  U.  8.  Agent,  in  1878,  to  $:37,000,  '78,  541.    Completed  in  1880,  '80, 
820. 
Surveys. 
Ordered  by  act  of  August  5,  1886.    Made,  1887,  under  direction  of  Capt.  Hiuman, 

'87,  1001. 
Mapb. 
'87,  1002. 


NAIVTICOKE  RIVER,  DEI*.  AND  IIED.— Improykmient  or. 
(Continued  from  Vol.  I,  p.  354.) 

Appropriations. 

1886 flO,000, '87,  843. 

Previous  appropriations  have  been  for  Broad  Creek,  Del.,  '87,  842. 
Contracts. 

1887.  F.  C.  Somers,  for  dredging,  at  llf  cents  per  cubic  yard,  '87,  842. 
Eni^ineers. 
Chief  of  Enoinskrs. 

Reports,  '80,  110 ;  '87,  94. 
Enginebrs  in  Charge. 
Lieut.  Col.  W.  P.  Craighiil,  1879.     Report,  '80,  740. 
W.  P.  Smith,  U.  S.  Agent,  1887-'—.    Report,  '87,  842. 
Assistant. 
J.  L.  Seager.    Report,  '80,  74. 
Operations. 

l88l>-'87.  Dredging  bo^aii  uuclor  contract,  '87,  842. 
Project. 
Lieut.  Col.  Craighiil  conmdern  that  as  there  is  not  less  than  8  feet  at  low  water  in 
the  main  river  from  the  Forks  to  Seaford  no  improvement  is  at  present  neces- 
sary, '80,  742.    The  appropriation  of  August  5,  1886,  was  to  be  applied  to  ex- 
tending the  .Vfoot  low-water  navigation  to  Laurel,  '87,  842. 
PiiTsical  €liaracteristics. 

Deecriptiou  of  river  from  Forks  to  Seaford,  '80,  741. 
Surveys. 
Ordered  by  act  of  March  3, 1879.    Made,  1879,  under  direction  of  Lieut.  Col.  Craig- 
h«l,  '80,  740. 
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NAMTVCKET  HARBOR,  HIAIiS.— Improvxmxkt  of. 

(Continaed  firom  Vol.  I,  p.  354.) 
A  ppr^priatiens. 

laaS^n $45,834.75 

1880 50,000.00, '80,  365. 

1881 25,000.00,  •81,541. 

1882 25,000.00, '82,  54d. 

1884 10,000.00, '84,  596. 

1886 15,000.00, '86,589. 

ToUa 170,834.75 

1888 20,000.00,  act  of  Angniit  11,  1888. 

Contracts. 

1840.  J.  8cul1y,  for  riprap  granite,  at  $1.87  por  ton,  '81.  540. 
1882.  C.  H.  Edwards,  for  riprap,  $-^.37  to  $2.57  per  ton,  %3.  469. 

1885.  C.  H.  Edwards,  for  riprap  granite,  at  $1.96  per  ton,  '86,  590. 

1886.  J.  A.  Boaker,  lor  riprap  granite  jetty  constraction,  '87,  536* 

Knirhieenu 

Chikf  of  Enoinekrs. 

Reports,  '80,  72,  76;  '81,  78,  541 ;  '82,  78;  '83.  73;  '84,79;  '85,  6H,  579;  '86,  68. 
Board  of  Emqinxkrs. 
Convened  at  New  York.  August  23,  1880,  to  consider  the  project  of  Gen.  Warren 

for  improvement  of  Nantucket  Harbor.    Reports,  '81,  542.    (Cols.  Tower  and 

Newton.) 
Convened  at  New  York  July  17, 1885,  to  report  upon  fbrther  proeecntionof  adopted 

project  for  improvemeii  t  and  upon  location  and  plan  for  eastern  Jetty.    Report, 

%5, 576.    (Col.  Dnane  and  Lieut.  Col.  Comstock.) 
Engineers  in  Charge. 
Lieut.  Col.  Q.  K.  Warren,  1874-'82.    Reports,  '80,  365,  423;  '81,  540;  '82,  548. 
Mi^.  J.  W.  Barlow,  1882-'8:}.    '83,  468. 
Lieut.  Col.  G.  H.  Elliot,  1883-'87.    Reports,  '83,  468;  '84,  593;  '85,  561,  564; 

'86  567. 
Maj.  W.  R.  Livermore,  1887-'—.    Report,  '87,  536. 

Operations. 

History  of  previous  plans  and  operations  for  harbor  improvement,  '80,  435. 
1880-'8l.  3,989  tons  granite  placed  in  jetty,  making  a  total  length  of  850  feet,  '81, 

540. 
1881-'8'^.  8,134  tons  granite  placed  in  jetty,  making  a  total  length  of  1,650  feet; 

6  spurs  built  ou  Coatue  Point,  '82,  548,  549. 
1882-'83.  9,223  tons  stone  placed  iu  jolty,  completing  the  work  to  a  length  of  2,894 

feet,  '83,  469. 
1883-'84.  7,713  tons  stone  placed  iu  jetty,  completing  the  work  to  a  length  of  2.894 

feet,  *83,  4C9.    7,713  tons  ntone  delivered  in  jetty,  extending  the  same  440  xeet, 

'84,  r>94. 
1884-'85.  4,986  tons  granite  riprap  placed  in  extension  of  jetty,  '85,562. 
1885-'86.  2,000  tons  stone  placed  in  jetty,  making  a  total  length  of  3,955  feet,  '86, 

588 
188&-'87.  250  tons  stone  placed  in  jetty,  '87,  535. 

Plans. 

By  Lieut.  Col.  Warren,  1880,  for  experimental  channel  through  Hanlover  Beaoh  10 
feet  wide  and  2  feet  deep ;  estimated  cost,  $1,200.  For  channel  100  feet  wide 
and  6  feet  deep;  estimated  cost,  $32,000,  '80,  436. 

By  Lieut.  Col.  EUiot,  1885,  for  location  of  east  Jetty,  '85,  564-^76. 

Plau  submitted  to  Board  of  Engineers,  1885.    Report,  '85,  576-^79. 

Projects. 

Between  1828  and  1H32  $45,834.75  was  appropriated,  which  was  expended  in  ineiffeot- 
ual  dredging,  '75,  ii,  376 ;  '80,  4:^. 

In  1880  Lieut.  Col.  Warren  proposed  the  formation  of'aharborof  refuge  by  the  exten- 
sion of  a  wtMit  jetty  of  random  stone  about  4,000  feet  long  from  near  Bag  Light 
on  Brant  Point.  Should  a  second  or  east  jetty  be  required  it  should  extend 
from  Coatue  Beach.  Esti mated  cost  of  western  jetty,  $1 12,000 ;  for  both  Jetties, 
$224,000.  Estimate  of  Board  of  Engineers,  $236,000,  '80,  433;  '81,  543;  '82, 
549. 

Recommended  by  Board  of  Engineers,  1880,  '81, 542-645.  Concnnred  in  by  the  Chief 
of  Engineers,  '81,  542. 
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BrANTirCKET  HARBOB,  IIEASS.— Continaed. 

Prelects— Continnod . 

In  1885,  tbe  western  ietty  having  been  nearly  completed  to  its  proposed  length,  the 
qoestion  of  the  fooation  of  east  Jetty  was  submitted  to  a  Board  of  Engineers, 
which  recommended  the  curvature  to  the  westward  or  the  further  extension  of 
the  west  Jetty ;  the  construction  of  the  east  Jetty  parallel  to  the  west  ^etty  at 
its  outer  end  and  distant  about  1,000  feet  therefrom,  thence  connecting  by  a 
curve  with  outer  beach,  recourse  to  be  had  to  dredging  where  the  scour  does 
not  result  in  a  channel  depth  of  15  feet,  '85,  576-579. 

Amount  appropriated  ftom  1880  to  1886,  inclusive,  $125,000 ;  estimated  cost  for  com- 
pletion of  project,  $250,000,  '86,  G9,  '87,  536. 
Surveys, 

Ordered  by  act  of  March  :),  1879.  Made,  1H79,  under  direction  of  Lieut.  Cel.  War- 
ren, '80,  423. 

Full  survey  of  outer  harbor  made,  1882,  '82,  548. 

Survey  of  area  east  of  western  Jetty  and  within  the  harbor,  '84,  594. 

'80*  423,  427 ;  '85,  576,  578. 


MAPA  RIV£R,  CAJL.— SuRVKY  from  mouth  to  Napa  City. 

[$7,500  appropriated  by  act  of  August  11,  1888.  ] 
Bniriiieers. 
Chucf  of  KNGnncERS. 

Bepert,  ^85,  360. 
Engineer  in  Charge. 

Lieut.  Col.  G.  H.  Mendell.    Report,  '85,  2343. 
Assistant. 
L.  J.  Le  Cente.    Report,  '85,  2346. 
Physical  Characteristics. 

Description  of  river,  '85,  2344. 
Plans. 
By  Lieut.  Col.  Mendell,  1888,  for  the  formation,  by  dredging  and  removal  of  ob- 
structions, of  a  4-foot  low-water  channel.    £stimatea  cost,  $'.27,000,  '85,  2346. 
Surveys. 
Ordered  by  act  of  July  5,  1884.    Made  under  direction  of  Lieut.  Col.  Mendell,  '85, 
2343. 


BTARRAGANSETT   BAT   (GREAT),   R.   I.    (See  Providknck  River 

AND  NaRRAQANSBTT  BaT.) 


MARRAOANSETT  BAT  (LITTIiE),  R.  I.  AND  CO]VlV.~lMPRoyK> 

MRNT  OF. 


Appropriations. 

—  79. 


(Continued  from  Vol.  I,  p.  355.) 


187ft-79 $20,000 

1880 5, 000,  '80,  394. 

1881 5,000, '81,565. 

1882 6,000,  '82,  564. 

Total 36,000 

Contracts. 

1879.  J.  McDermott,  for  dredsing,  at  23^  cents  per  cubic  yard.  '80,  393. 

1880.  W.  H.  Beard,  for  dredging,  at  18  cents  per  cubic  yard,  '81,  564. 

1882.  Hartford  Dredging  Company,  for  dredging,  at  21  cents  per  cubic  yard,  '83, 498. 

Enifinc^rs* 

Ohtbt  of  Enoinskrs. 
Reports, '80, 75  J  '81,  86;  '82,  86;  '83,  83;  '84,  89;  '85,  78;  '86,  78;  '87,  41,43. 
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NARRAOANSETT  BAT  (LITTIiB),  R.  i.  AMD  CO NM. -Coo tinned. 

Emoinbbrs  in  Charok. 
Lieat.  Col.  O.  K.  Wamn,  1875-^83.    Reports,  '80,  392;  '81,  564;  '82,  663. 
Lient.  Col.  Q.  H.  EUiot,  18d3-'87.    Beporta,  '83,  496:  '84,  629;  '85,  615;  '86, 

613;  '87,  571. 
Maj.  W.  R.  Livermore,  1887-'—.    Report,  '87,  561. 
Operadons. 
History  of  work,  '80,  392. 

1879-'^.  17,935  cnbic  yards  material  dredged  from  channel,  '80,  393. 
1880-'81.  8,()92  cubic  yards  material  dredged  ftom  channel,  '81,  564. 
1881-'82.  33,686  cnbic  yards  material  dredged  from  ohauiiel,  25  rocks  removed  by 
hired  labor  from  east  entrance  of  new  channel,  and  57  bowlders  removed  at 
Watch  Hill,  '82,  56:*. 
1882-^83.  20,867  cubic  yards  material  dredged  fVom  channel,  completing  improve- 
ment as  projected,  '83,  498. 
1883>'84.  100  bowlders  removed  from  main  and  Watch  Hill  channels,  '84,  629. 
1884-'87.  No  operations;  project  completed,  '86,  614;  '87,  561. 
Plans* 
In  1886  Lient.  Col.  Elliot  did  not  consider  the  channel  leading  to  Watch  Hill 
wharves  as  worthy  of  improvement,  '87,  572. 
Projects. 
By  Mi^.  Warren,  1876,  for  excavation  of  channel  200  feet  wide  and  7|  feet  deep  at 
mean  low  water,  extending  across  the  north  shore  of  the  bay  from  Pawcatnck 
Point  to  deep  water  near  the  mouth  of  the  bay  at  Sandy  Point ;  also  removal 
of  dangerous  rocks  in  channel  near  Rhodes  Folly  and  Watch  Hill.    Estimated 
cost,  151,000,  '76,  i,  221 ;  '80,  :J92;  '86,  78. 
Project  completed  in  1884,  '86,  78,  614 ;  '87,  561. 
Surveys* 
ISxamiuation  of  entrance  to  wharves  at  Watch  Hill  ordered  by  aot  of  August  5, 
18n6.    Made  under  direction  of  Lieut.  Col.  Elliot,  '87,  571. 


IVARRAOITAGUS  RIT£R,  mi:.— Improvsment  of. 

(Continued  from  Vol.  I,  p.  356.) 

Apprepriatieos. 

1871-'79 122,000 

1886 10,000,  '87,  441. 

1888 10, 000,  act  of  August  11, 1888. 

Ceatracts. 

1>^87.  Moore  &.  Wright,  for  dredging,  at  16  cents  per  cubic  yard,  '87,  442. 
Eaf^aeers. 

Chxkf  of  Ekqinskrb. 
Reports,  '80,  72 ;  '81,  77 ;  '87,  15. 

EXQINKERS  IN  CHAROK. 

Col.  G.  Thom,  1870-'81.    Report,  '81,  535. 
Maj.  J.  A.  Smith,  1887-'—.    Report,  '87,  441. 
Assistant. 
!A.  C.  Both.    Report,  '81,  536. 
OperatloBs. 

1886-'H7.  Dredging  commenced  under  contract,  '87,  441. 
Projects. 
By  Col.  Thom,  1880,  for  dredging  channel  200  feet  wide  and  11  feet  deep,  low  water, 
from  deep  water  off  Turner's  Point  to  deep  water  off  Pickett's  Point.    Estimated 
cost,  $50,000,  '81,  535. 
Sarveys. 
Ordered  by  act  of  June  14,  1880.    Made,  1880,  under  direction  of  Col.  Thom,  '81,  535. 


NASSAU     RITER     AND     FERNANDIIirA,   FLA.  — Insidk    passaok 

BBTWUEN. 

(See  Saint  John's  Rivkr.) 
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NATAI^BANT  lUTJBR,  I^.-EXAMiNATidN  of. 

(See  also  Ticfaw  River,  La.) 
f  itiriBeers. 

Chisf  of  Enqinkkrs. 

Reports,  '84,  216 ;  '85,  226. 
Engineers  in  Charge. 

Maj.  A.  Stickney.    Report,  '84, 1289. 

Capt.  T,  Turtle.    Report,  '85, 1446. 
Assistants  ■ 

H.C.Collins.    Report, '84, 1296. 

C.  D.  Anderson.    Report,  '85, 1446. 

By  Maj.  Stickney,  1884,  for  remoyal  of  obstractions  from  10  miles  of  river  channeL 
Estimated  cost,  $1,800,  '84, 1290 ;  '85, 1446. 
Surveys* 

Examination  ordered  by  act  of  Aogust  2, 1882.    Made  under  direction  of  Maj.  Stick- 
ney, '84, 1289. 


If  ATCHESE,  MISS.    (See  Mississippi  Rtvkr  between  mouth  of  the  Ohio 
AND  Head  of  the  Passes.) 


NEABSCO  CREfiK,  TA.—Improvement  of. 

(Continued  from  Vol.  I,  p.  357.) 

1881 $5,000, '81,  94a 

1881.  National  Dredging  Company,  for  dredging,  at  15|  cents  per  yard,  '82, 1007. 
Engineers* 
Chief  of  E?;oineers. 

Reports,  '80, 117;  '81, 152;  '82, 146;  '83, 152;  '84, 155;  '85, 144;  '86, 140;  '87, 106. 
En'ginkrk  in  Chaiksu 
8.  T.  Abort,  U.  8.  Agent,  1880-'—.    Reports,  '81, 947 ;  '82, 1606 ;  '83,  796 ;  '84, 980 ; 
'85, 962 ;  '86,  901 ;  '87,  928. 
Operatiens* 
History  of  operations,  '82, 1006. 

1881-'82.  23,613  cubic  yards  material  dredged  from  the  channel,  '82,  1008. 
-    1882-'87.  No  operations,  '83,  796 ;  '84,  980 ;  '85,  962 ;  '87,  928. 
Pliysieal  Cliaracteristics. 

Description  of  Neabsco  Creeii, '81,  947. 
Projects. 
By  8.  T.  Abert,  1881,  for  excavation  of  channel  100  feet  wide  and  7  feet  deep,  from 
7-foot  carve  in  the  Potomac  River  to  Atkinson's  Upper  LaodiDg,  a  distance  of 
14,800  feet,  including  a  channel  to  Atkinson's  Lower  Landing  and  Willis's 
Wharf.    Estimated  cost,  $55,924,  '81,  948. 
Surveys* 
Ordered  by  act  of  June  14, 1880.    Made,  1880,  under  direction  of  8.  T.  Abert,  •81^947. 


NEBRASKA  CITT,  NEBR.    (See  Missouri  Riviut  bktwbsn  mouth  Am> 

Bioux  City.) 


NECHES  RITER,  TEX.— Improvement  of. 
(Continued  from  Vol.  I,  p.  357.) 


Apprepriati^ns. 

1878-79 $13,000 

1880 5,000, '80,  1-202. 

1881 3,000,  '81,  13-^5. 
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.NECHES  RlTCiB,  TEX.— Continued. 

> 

Appropriations— Continned. 

18c« $5,000, 'Sa,  1425. 

1H84 7,000,  *84,  1257. 

Total 33,000 

Statement  of  apprepriationa, '82,  1425;  '87, 1384. 
Contracttu 

18H1.  Neyland  dt  Henderson,  for  removal  of  obstrnctionB,  '81, 1324. 
l::iie:ineerft« 
Chief  of  Knoinseks. 
Eeporte,  '80,  147,150;  *81,  198;  *82, 195;  *83,  200;  '84,  206;  '85,  225;  '86^  222; 
'87,  186. 
Engineers  in  Charge. 
MaJ.  8.  M.  Mansfield,  1880-'8l.    Beporta,  '80, 1201 ;  '81, 1324. 
Capt.  C.  E.  L.  B.  Davis,  1881-'82.    Report,  '81, 1324. 
M^.  W.  H.  Heuer,  1882-'84.    ReporU,  '82, 1425 ;  '83, 1057. 
Capt.  T.  Turtle.  1884-'85.    Report,  '84, 1256. 

Maj.  W.  H.  Heuer,  1885-'—.    Reports,  ^85, 1426 ;  '86, 1288 ;  '87, 1384. 
.Ajiristant 
J.  S.  PolhemuB.    Report,  '80, 1202. 
Operations* 
l881-'82.  River  improved  between  Tellow  Bluff  and  Bevilport,  by  removal  of  snags, 

lo^s,  and  similar  obstructions,  '82, 1425. 
1882-'87.  No  operations,  '83, 1058;  '84, 1256;  '85, 1427;  '88^  1288;  '87, 1384. 
Physical  Cliaracterlstlcs* 

General  description  of  river,  '80, 1203. 
Projects. 
By  Capt.  C.  W.  Howell,  1878,  for  dredging  a  channel  40  feet  wide  and  5  feet  deep  at 
mean  low  water  across  the  bar  at  the  month  of  the  Neches  River.    Estimated 
cost,  $i6,3l8,  '78,  '84.  '80, 1202. 
By  Maj.  Mansfield,  1880,  for  removal  of  snags,  trees,  and  similar  obstraotions  from 
Yellow  Bluff  to  Bevilport,  a  distance  of  7  miles.    Estimated  cost,  $15,000,  '80, 
1204. 
Aggregate  estimates  for  projects  of  1878-'80,  |41,318,  '87, 1384. 
Surveys. 
Resnrvey  from  mouth  to  Bevilport  ordered  by  act  of  March  3,  1879.    Made,  1880, 
under  direction  of  Maj.  Mansfield,  '80, 1202. 


IVEHAJLTIfl  BAT  AND  RITER,  OREO.— Examikatiov  or  kntrancb  to. 

(Continued  from  Vol.  I,  p.  358.) 

Engineers. 

Chief  of  Engineers. 

Reports,  '85,  368;  '87,  330. 
Engineer  in  Charge. 

Capt.  C.  F.  Powell.    Reports,  '85,  2409 ;  '87,  2496. 

ASSISTANTS. 

P.  G.  Eas'twick.    Report,  '85,  2411. 
Lieut.  E.  Burr.    Report,  '87,  2497. 
Physical  Characteristics. 

Description  of  locality,  '85,  2410. 
Plans. 
In  1684  Capt.  Powell  did  not  consider  the  entrance  to  the  bay  and  river  worthy  of 
improvement,  '85,  2411 ;  '87,  2497. 
Surveys. 
Examination  ordered  by  acts  of  July  5, 1884,  and  August  5,  1886.    Made  under 
direction  of  Capt.  Powell,  '85,  2409 ;  '87,  2496. 
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BriSIJSE  RITEB,  M.  C^— Impboyxmbnt  of. 

(Continaed  from  YoL  I,  p.  358.> 

lW8-'7» $85,000 

1880 45, 000, '80,    843. 

1881 30,000, '81,  1006. 

1882 35,000, 'Sa,  1087. 

1884 20,000,  ^84,  1038. 

1886 22.500, '86,    982. 

Total 237,500 

1888 15,000,actof  Angnstll,  1888. 

Appropriations  preyioiifl  to  1888,  '80,  842. 
Cemmerce. 

Increase  in  traffic  doe  to  improyement,  '83,  862. 
C^ntracUu 

1885.  B.  W.  Canaday,  for  lumber  and  iron,  '85,  1066. 

1886.  B.  W.  Canaday,  for  lumber  and  iron,  '87,  1023.  J.  8.  Mnndy,  for  hoisting 
engine,  at  $1,056,  '87, 1023. 

CHIKF  of  ENGUntKRfl. 

Beport8'80, 123;  '81,  163;  '82, 158;  ^3, 165;  '84, 169;  '85,166;  '86, 162;  '87, 
126. 
ENonnBKRs  in  Charge. 
Capt.  C.  B.  Pbillips,  1879-'81.    Report,  '80,  841. 
Capt.  J.  Meronr,  li:«l-'B4.    Reports,  '81,  1007 ;  '82,  1086;  '83,  850. 
Capt.  F.  A.  Hinman,  1884-'85.    Reports,  '84,  1037. 
Capt.  W.  H.  Bixby,  1885-'—.    Reports,  '85,  1065;  '86,  979;  '87,  1020. 
Assistant. 
B.  Ransom.    Reports,  '80,  843;  '81,  1005;  '82,  1087;  '83,  851;  '84, 1038;  '85, 
1066; '86,  982; '87,  1024. 
Operatloos. 
History  of  improveniont,  '86,  982. 

187iMdO.  31  miles  of  river  above  Ktnston  cleared  of  logs,  snags,  and  obstructions; 
blockade  of  Linkfield  Channel  above  New  Berne  removed;  river  cleared  for 22 
miles  below  Kinston ;  two  steam  bolsters  coustruoted  and  nine  sheet-pile  jetties 


averaging  100  feet  in  length  built  below  Kinston,  '80,  841,  842. 
0-^81.  Snags,  logs,  and  obstructions  removed  from  river  for  a  distance  oi  vc  miies 
above  Ooklsborongh ;  5,000  linear  feet  brush  and  log  jetties  built  between  Pitch 


Kettle  and  Deer  Neck ;  two  pile  and  log  dams  built  of  600  feet  length,  '81, 1004. 
1881-^82.  20  miles  of  upper  river  between  Qoldsborouffh  and  Smithfield  cleaned  of 

snags  and  obstructions;  bank  protection  and  14,550  linear  feet  plank  jetty  built 

on  Lower  Neuse ;  channel  connecting  Nense  and  Trent  dredged  to  660  feet 

length.  100  feet  width,  and  9  feet  depth.  '82,  1086. 
1882-'83.  Work  of  cleariog  the  river  completed  to  Smithfield;  3,812  linear  feet  of 

jetties  built  between  Kinston  and  **Becton's  Old  Field,"  '83,  850,851. 
1883-'84.  246  logs  and  stumps  removed;   4,450  linear  feet  jetty  constructed,  '84, 

1038.  r-  ,     , 

1884-'85.  121  jetties  (12,402  linear  feet)  built  and  214  logs  and  snags  removed,  '85, 
10G5. 

1885-'86.  41  jetties  (3,896  linear  feet)  built ;  1,125  feet  of  old  jetty  work  and  167  logs 
and  snags  removed,  '86,  981.  « 

1886-^87.  1,767  linear  feet  of  pile  and  plank  jetty  completed ;  6,725  logs,  trees,  stomps, 
and  similar  obstructions  removed,  '87,  1022,  1084. 
Projects. 

The  projects  of  1871-'83  proposed  the  removal  of  obstructions  placed  in  the  river 
during  the  civil  war,  and  the  removal  of  logs  and  snags ;  also  the  contraction 
of  the  channel- way  so  as  to  secure  during  the  entire  year  an  nnobstructed  8-foot 
navii^ation  for  40  miles  to  New  Berne,  a  4-foot  navigation  for  50  miles  further 
to  Kinston,  and  during  9  months  of  the  year  a  3-foot  navigation  108  miles  fur- 
ther to  Smithfield,  '79,  93,  704,  705 ;  '85,  166 ;  '86,  979,  983 ;  '87, 1020. 

Total  amount  appropriated  from  1878  to  1886,  inclusive,  was  ^237,500,  when  $142,000 
was  estimated  as  cost  for  completing  project^  '86,  961,  982 ;  '87,  1023. 
Bmrweyu. 

Maps. 
80,842. 
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NEW^  AliBAIvr  HARBOR,  IHTD.,  and  river  aad  shores  a^fa- 

Cent—KXAMl NATION  OF. 

Enipiiii'ers. 

Chief  of  Engineers. 

Report,  '85,  2H4. 
EvoiNBKK  IN  Charge.  ' 

Lieut.  Col.  W.  £.  Merrill,  1884.    Report,  '85,  1829. 
Assistant 
Lieut.  O.  W.  Goethals.    Report,  '85,  1829. 
Plans. 
Lieat.  Col.  Merrill,  1864,  reports  the  locality  as  unworthy  of  improToment  ftom  a 
commeroial  staudrpoiat,  '85,  1829. 
Sarve^s. 
Examination  ordered  by  act  of  July  5, 1884.    Made,1884,  under  direction  of  Lieut 
Col.  MeiriU,  '85,  1829. 


NEW  BEDFORD  HARBOR,  MASS.— Improvement  of. 

(Continued  from  Vol.  I,  p.  359.) 

Appropriatlens. 

r8;56-'79 $37,691.37 

1888 10,000.00,  act  of  August  11,1888. 

Engfineers. 

Chief  of  Engineers. 

RcportP,  '80,  rj  ;  '87,  43. 
Engin'krk  in  Charge. 

Lieut.  Col.  G.  K.  Warren,  1874-'80.    Report,  '80,  371. 
Operations. 
The  improvement  of  this  harbor  was  completed  in  1878  at  a  cost  of  |30,000,afid  no 
further  work  is  contemplated,  '78,  227 ;  '80,  73. 
Surveys. 
Examination  ordered  by  act  of  August  5,  1886,  '87,  43. 


NEW  BERNE  TO  BEAUFORT,  N.  €•— Improvement  of  inland  uns 
of  navigation  between,  via  Clubfoot,  Harlowe,  and  Newport  rivers. 

A  npropriations. 

1852 110,000,*  '84,  1040. 

18';<6 10,000,  '86,985. 

1888 15,000,  act  of  August  11, 1888. 

Commeree. 

Justi Aoation  of  the  improvement,  '87,  1027,  1028,  1030. 
Contracts. 

1884.  T.  P.  Morgan,  for  dredging,  at  the  rate  of  $4.98  per  hour,  '85,  1070.    Anaal- 

mont  of  contract,  '85,  1071,  1073;  '86,  986. 
1886.  R.  Moore,  for  dredging,  at  33  cents  per  cubic  yard,  '87,  1029. 
Engrineers. 
Chief  of  Engineers. 

Reports,  '84,  171,  177;  '85,  167;  '86,  163;  '87,  127. 
Engineers  in  Charge. 
Capt.  F.  A.  Hinman.     Report,  '84,  1040. 
Capt.  J.  Mercnr.    Report,  '84,  1065,  1067. 

Capt.  W.  H.  Bixby,  1884-'—.    Reports,  '85,  1070;  '86,  983;  »87,  1026. 
Assistants. 
J.  P.  Darling.    Report,  '84,  1068. 
R.  Ransom.    Reports,  '85,  1074;  '86,  985;  '87,  1029. 
E.  D.  Thompson.    Report,  '87,  1029. 
Operations. 
1884-'85.  1,500  cubic  yards  dredged  from  channel  in  Harlowe  Creek,  *85, 1070, 1078. 
1885-'rt6.  Operations  suspended,  '85, 1073 ;  '86,  984,  986.     History  of  work.  '86, 985. 
188G-'87.  Removal  of  logs  and  stumps  from  upper  end  of  Harlowe  Creek,  '87,  1027, 
1029. 

*Derived  from  appropriations  from  Nease  Blvcr  and  Beaufort  Harbor,  K.  C,  '84, 104d. 
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NEVF  BSBNC  TO  BEAinPORT,  M.  €.--Ooiitiiiaed. 

Physical  Characteristics. 

Route  described,  '84,  10t>5,  lOfSQ, 
Plans. 

By  Capt.  PhillijM,  1880,  as  part  of  a  water  route  soath  from  Norfolk,  Va.,  '80,  857- 

By  Capt.  Mercnr,  1883,  for  the  formation  of  a  ohannel  80  feet  wide  and  9  feet  deep, 
from  New  Berne  to  Beaufort,  via  the  Clubfoot  River,  Clubfoot  and  Harlowe 
Canal,  Harlowe  and  Newport  rivers.    Estimated  cost,  from  $480,000  to $883,000, 
'84,  1067-1071. 
Private  and  Corporate  Weric. 

Work  done  by  the  New  Berne  and  Beaufort  Canal  Company,  '87,  10^. 
Projects. 
The  project  of  1885  proposed  the  formation  of  a  dredged  channel  30  feet  wide  and  5 
feet  deep,  from  New  Berne  to  Beaufort,  via  Clubfoot,  Harlowe,  and  Newport 
rivers,  a  distance  of  42  miles,  at  an  estimated  cost  of  |92,000,  '85,  1074:  ^86^ 
984;  '87,1087. 
Surreys* 
Earliest  surveys,  '80, 857-^07 ;  '84, 1066.    Ordered  by  act  of  Angnst  2, 1882.    Made 

under  the  direction  of  Capt.  Mercnr,  1883,  '84,  1065,  1067. 
Maps. 
'80,896. 


•      NEW  BUFFALO  HARBOR,  MICII.— iMPROVSMSirr  of. 

(Continned  from  Vol.  I,  p.  360.) 
Appropriatloos. 

l85->-'79 $78,000 

188-2 5,000, '82,  283. 

Engineers. 

Chikf  or  Enotnebrs. 

.    Reports,  '80,  213 ;  '81, 289 ;  '82,  283 ;  '83,  291 ;  '84,  293 ;  '85,  322. 
£kginsbbs  in  Charge. 
Maj.  J.  A.  Smith,  1879-'8q.    Reports,  '80,  2006 ;  '81,  2195 :  '82,  2872,  2273,  2278; 

'83,1803;  '84,  1969. 
Capt.  D.  W.  Lockwood,  188S-'— .    Report,  '85,  2087. 
Assistants 
O.  L.  Petitdidier.    Report,  '82, 2276. 
Capt.  J.  A.  Manning.    Report,  '84,  1970. 
Operations. 
Operations  sospended  from  1872  to  1861. 

1881-'82.  Outer  pier  section  removed  to  low-water  level;  oak  piling  replaoed  in 
position  and  20  new  piles  driven;  new  timber  superstructure  completed;  re- 
pairs to  other  portions  of  pier,  '82,  ^73. 
1882-'83.  No  operations,  '83,  1803. 
1883-'84.  East  entrance  pier  extended  100  linear  feet  bj  close  piling  and  crib  saper- 

struotnre^  '84,  1969,  1970. 
1884-'85.  Pier  extension  completed,  '85,  2087. 
Plans. 
By  Maj.  Smith,  1881,  for  formation  of  harbor  of  refuge  bv  construction  of  3,500 
linear  feet  of  breakwater  and  3,000  linear  feet  of  piers  from  shore.    Estimated 
cost,  1800,000,  or  if  covered  with  superstructure  and  parapet  of  masonry, 
$970,000,  '82, 2275.    Or,  by  deepening  a  portion  of  the  swamp  and  creek,  and 
connecting  the  harbor  thus  made  with  the  lake  by  a  channel  300  feet  wide, 
protected  by  piers.    Estimated  cost,  |650,000,  '82,  2276. 
By  Maj.  Smith,  1881,  harbor  improvement,  by  extension  of  east  pier  500  feet  and 
west  pier  600  feet,  also  1,000  linear  feet  of  channel  revetment  and  dredging. 
Estimated  cost,  |150,500,  '82,  2279. 
Projects. 
The  original  project  was  adopted  in  1857  and  proposed  the  formation  of  a  ohannel 
200  reet  wide  and  12  feet  deep  through  the  sand-bank  between  Lake  Michigan 
and  Lake  Pottawatomie,  '67,  102.    The  project  was  partially  carried  out  in 
1868,  when  (i  Board  of  Engineers  recommended  its  abandonment,  '68, 223 ;  '85^ 
322. 
Barrejrs. 
Ordered  by  act  of  March  3,  1881.    Made,  1881,  under  direotion  of  Maj.  Smith,  '82, 
2273. 
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BTEWBIJRTPORT  HABBOB,  JHASS.— iBiPROVEMXirr  ov. 

(See  also  Mbrrimag  Riybb.) 
Appropriatt^DS. 

1880 >50,000,'8O,346. 

1881 40,000 '81,603. 

1882 40. 000, '82, 509. 

1884 40, 000, '84, 497. 

1886 3r,  500, '86, 560. 

Total 207.500 

188S 25,000,aotofAugru8t  11,1888. 

Between  1828  and  1834,  inolasive,  $60,366.7^  were  appropriated  for  the  remoTal  of 

a  aand-bar  and  the  coastruction  of  a  breakwater  at  the  moath  of  the  Merrimao 

River. 

Contracts. 

1881.  £.  P.  Shaw,  for  granite  grout,  at  |1.32  per  ton,  '81,  504. 

1883.  I.  Hamilton  and  S.  Teagne,  for  dike  conatruction;  '83,  435.    T.  A.  Sowe  and 

B.  G.  Sylvester,  for  sheet-piling,  '83,  436. 
1886.  T.  C.  Rowe,  for  sand-oatch  fence  construction,  at  t2.67  per  ranning  foot,  '87, 

490.    C.  H.  Edwards,  for  stone,  at|2.23  per  ton,  '87,  490. 

Eniflneers. 

Chief  of  Enoinekrs. 
Reports,  '80, 69 ;  '81,  72,  504 ;   '82,  71 ;  '83,  66 ;   '84,  73 ;   '85,  60 ;  '86,  60 ;  '87, 

Board  of  Enoinksrb. 
Convened  at  New  York  October  4,  1880,  to  report  upon  project  by  Gen.  Thorn  for 
improyemeut  of  Newbaryport  Harbor.    Report,  '81,  505.    (Cols.  Tower  and 
Newton  and  Lieut.  Col.  Abbot.) 
Ekoinbers  is  Charge. 
Col.  G.  Thorn,  l871-'83.    Reports,  '80,  345 :  '81,  501,  607;  '82,  509. 
Ma,).  C.  W.  Raymond,  1883-m    Reports,  %3,  433,  436;   '84,  493,  497,  498,  499; 

Lieut.  Col.  G.  L.  Gillespie,  1886-^—.    Reports,  '86,  557 ;  '87,  489. 

Operatloos. 

For  operations  previous  to  1881,  see  Mkrrimag  Riybr. 

ld81-'82.  30,366  tons  rubble-stone  placed  in  jetty,  extending  the  same  a  distance  of 
1,200  feet,  '82,  509. 

1882-'83.  17,1900  tons  rubble-stone  placed  in  work,  extending  the  dike  340  feet :  817 
linear  feet  of  diking  completed  across  "  the  basin ; "  Sn  linear  feet  of  sheet- 
piling  constructed  in  south  Jetty  shore  extension  at  Plumb  Island,  '83,  434. 

1883-'d4.  Dike  across  basin  at  Plumb  Island  completed  with  exception  of  central 
portions ;  stone  extension  of  Smith  Jetty  at  Plumb  Island  completed  and  Jetty 
finished  to  1,077  feet ;  468  linear  feet  catch-sand  fence  built,  '84,  494. 

1804-'85.  33,008  tons  rubble  placed  in  work  extending  north  Jetty  cove  2,640  linear 
feet,  and  south  jetty  cove  1,300  linear  feet,  '85,  4D4.  ' 

18S5-'86.  North  jetty  cove  extended  35  feet ;  south  Jetty  leveled  up  throughout  its 
length  ;  540  linear  feet  catch-sand  fence  built,  '86^  bS8, 

188()-'87.  660  linear  feet  of  pile-dike  built ;  7,937  tons  stone  delivered  in  extension 
of  north  jetty,  '87,  490. 

Physical  Characteristics. 

Decrease  in  width  of  bar  since  commencement  of  Jetties,  '85,  496.  Comparifon  of 
gorge  and  discharge  sections  from  various  surveys,  '85^  496.  Discharge  of 
river,  '87,  491. 

Projects. 

From  1828  to  1834,  inclusive,  |60,366  were  appropriated  for  the  removal  of  a  sand- 
bar at  the  mouth  of  the  Merrimao  River  and  for  the  construction  of  a  break- 
water. 

By  Lieut.  Col.  Thom,  1880,  for  securing  a  constant  depth  of  17  feet  across  bar  at 
mean  low  water  by  construction  of  two  converging  rubble-stone  Jetties,  ex- 
tending from  Salisbury  Bend  and  Plumb  Island ;  also  stone  protection  at  Plumb 
Island.  Estimated  cost,  $365,000,  '81,  502,  509,  511.  Recommended  by  Board 
of  Engineers,  '81, 505.    Concurred  in  by  Chief  of  Engineers,  '81,  505. 

In  1881  a  dike  closing  Plumb  Island  Basin  was  proposed,  increasing  the  cost  of  the 
project  to  $375,000,  '84,  494. 

In  18t:53  the  project  was  modified  bv  changing  the  direction  of  sonth  Jetty  and 
substituting  for  the  apron  beach  protection  a  sand  catch  in  rear  and  in  pro- 
longation of  south  Jetty,  '83,  437;  '86,  60;  '87,  490. 
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Of  area  from  gorge  between  Salisbnry  Point  to  Plumb  Island,  to  Jetties,  and  in  front 

of  jetties  to  15-foot  curve,  *&S,  559. 
Of  outer  bar  and  harbor  entrance,  1880,  '81, 501. 
Maps. 
'81,  502;  '83,  438;  '84,  496;  '85,  494;  '86,  558;  '87,  492. 


Apf>ro]|»riatl«BS. 

18 


NEW  CASTLE,  DEL,— Ice-harbor  at. 
(Continued  from  Vol.  I,  p.  362.) 


.826-'79 $211,468.99 

1880 3,000.00, '80,585. 

1881 20,000.00,  •81,768 

1884 2,000.00, '84,  816. 

1886 5,000.00,  '86,  859. 

Total 241.468.99 

1888 7,500.00,  act  of  August  11,  1888. 

List  of  appropriations,  '86,  859;  '87,  830. 
CentracUu 
1880.  American  Dredging  Company,  for  dredging,  at  15  cents  per  cubic  yard,  *80, 

585. 
1882.  F.  Pidgeon,  jr.,  for  ice-pier  construction,  '82,  756. 

1887.  National  Dredging  Company,  for  dredging,  at  12  cents  per  cubic  yard,  '87, 
829. 
Engineera. 
Chief  of  Engineers. 
Reports,  '80,  94;  '81,  121;  '82,  120;  '83,  119;  '84,  128;  '85, 128;  '86,  125;  '87, 
88. 
Enoinbbrs  in  Charge. 
Col.  J.  N.  Macomb,  1877-'82.    Reports,  '80,  584;  '81,  768. 
Capt.  W.  Ludlow,  1882-'83.    Report,  '82,  755. 
Lieut.  Col.  G.  Weitzel,  1883-'84.    Report,  '83,  617. 
Mai.  W.  H.  Heuer,  1884-^85.     Report,  '84,  816. 

W.  F.  Smith,  U.  S.  Agent,  1885-'—.    Reports,  '85,  872;  '86,  858;  '87,  829. 
Assistant. 
W.P.Smith.    Reporto, '85,  874. 


Operatiens, 

187? 


i879-'80.  17,000  cubic  yards  material  dredged ;  old  wreck  near  Pier  **B."  removed; 
100  cubic  yards  riprap  placed  along  outer  face  of  outer  pier;  repairs  to  piers, 
'80'  584. 

1880-'81.  No  operations,  '81.  768. 

1881-'d2.  Crib- work  construction  under  contract  nearly  completed,  '82,  756. 

1882 '83.  Work  in  accordance  with  project  completed,  '83,  618. 

1886-'87.  30,015  cubic  yards  material  dredged  and  piers  repaired  and  riprapped. 
'87,  829. 
Projects. 

By  Col.  Macomb,  1881,  for  construction  of  one  additional  pier  and  dredging.  Es- 
timated cost,  $23,000,  '81,  768. 

By  W.  F.  Smith,  1884,  for  removal  and  reconstruction  of  Pier  '*  H,"  repairs  to  Pier 
<'K,"  and  dredging.    Estimated  cost,  $20,600,  '85,  875,  876;  '86^  126. 

Maps. 
'87. 830. 


NEW  HARBOR9  IND.— EXABONATION  OF  RIVER  IN  YICINITr  OF. 

Enyineen. 

Chief  of  Engineers. 

Report,  '85,  284. 
Engineer  in  Charge. 

Lieut.  Col.  W.  E.  Merrill.    Report,  '85,  1829. 
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Engineers— Continued. 

AB8I8T  AMTT* 

G.  W.  Goetlials.    Report,  '85,  1829. 
Plans* 

In  1684  Col.  Merrill  did  not  consider  the  locality  worthy  of  improvement,  '85, 1889. 
Snrve^s. 
Examination  ordered  by  act  of  July  5,  1884.    Made  under  direction  of  Lient.^  Col. 
Merrill,  '85.  1829. 


NEW  HATEM.  €OBIN*-~Con8truction  of  brbakwaibs  ati 

Apprepriations* 

1879 |:«),ooo 

1880 80,000,  '80,  449. 

1881 (10,000,  '81,695. 

1882 60,000, '82,  612. 

1884 40, 000, '84,  648.  • 

1886 75,000, 'SSi  640. 

Total 295,000 

1880 75,000,aotof  August  11,  1888. 

Statement  of  appropriations,  '87,  603. 
Cemmerce* 

Commerce  of  the  sound,  '81,  597. 
Contracts. 

1880.  K.  H.  Smith,  riprap  granite,  89  cents  per  ton,  '80,  455.    J.  Beattie,  riprap 
granite,  at  81  cents  per  ton,  '81,  596.    Arnold  &  Stevens,  riprap  granite,  at' 
8^  cents  per  ton,  '81,  596. 

1881.  J.  P.  Stanton,  riprap  granite,  at  $1.13  per  ton,  '82,  612. 

1882.  F.  K.  Ballou,  for  breakwater  coustruction,  at  $1.14  per  ton,  '83,  516.    J.  A. 
Bouker,  riprap,  at  fl.l5  per  ton,  '83,  516. 

1886.  T.  J.  Allen,  for  granite  riprap,  at  $1.12  per  ton,  '87,  604. 
Engineers. 
Chikf  of  E^qineers. 

Reports, '80, 78,  449;  '81,92;  '82,92;  '83,89;  '84,95;  '85,84;  '88^84;  '87,47. 
Board  of  Enqinekrs. 
Convened  at  New  York  November  29,  1879,  to  report  upon  projects  submitted  by 
Mi^.  Barlow  for  a  breakwater  at  entrance  to  New  Haven  Harbor,  Conn.    Be^ 
port,  '80,  450.    (Cols.  Tower  and  Newton  aud  Maj.  Abbot.) 
Enginebrs  in  Charge. 
Maj.  J.  VV.  Barlow,  187i>-'^3.     Reports,  '80,  448.  452;  '81,  594;  '82,  611. 
Lieut.  Col.  W.  McFarland,  188:V-'86.     Reports,  '83,  514;  '84,  647;  '85,  646. 
Lieut.  Col.  D.  C.  Houston,  1886-'—.    Reports,  '86,  639;  '87,  602. 

AsSI  ST  ANT 

H.  B.  Gorham.    Reports,  '80,  456;  '81,  596;  '82,  613. 
Operations. 

1879-'H0.  5,976  tous  granite  riprap  placed  in  breakwater,  extending  it  70  feet,  'dl, 

594. 
1880-'81.  64,392  tons  granite  riprap  delivered  and  620  linear  feet  of  breakwater  built,' 

'81,  594. 
1881-'82.  49,500  tons  riprap  granite  delivered  and  breakwater  extended  535  feet, 

'82,  611. 
1882-'83.  13,097  tons  riprap  delivered,  adding  153  feet  to  the  breakwater,  '83,  515. 
1883-'H4.  34,903  tons  riprap  delivered  and  439  linear  feet  of  breakwater  boilt,  '84, 

647. 
1884-^85.  28,006  tons  riprap  delivered  and  330  linear  feet  of  breakwater  built,  '85, 

647. 
1885~'86.  No  operations,  '86,  639. 
1886-'87.  22,643  tons  of  granite  delivered  in  east  breakwater,  extending  the  same 

265  feet,  '87,  603. 
Plans. 
By  Maj.  Barlow,  1879,  for  four  different  sites  for  a  breakwater,  '80,  492-456i.^  Con- 
sidered by  Board  of  Engineers,  1879,  '8Q,  450.    See  P^ojEcrr^. 
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NEW  HAYBN  BREAKW^ATEB,  CONN.~Continaed. 

Projects. 

By  Board  of  Bngineers,  1879,  for  formation  of  s  harbor  of  refuge  for  yessels  of  20 
feet  draught  by  construction  of  two  breakwatero  of  riprap  jn'auite,  one  extending 
from  Sonthwest  Ledge  in  a  northeasterly  direction  to  Qnixe*8  Ledge,  adistance 
of  3,300  feet|  the  average  height  being  32  feet.    The  other  beginuiug  at  Lading-  ' 
ton's  Rock  with  a  westerly  direction  and  a  len/rth  of  4,'iOO  feet,  and  average 
height  of  98  feet;  widfb  at  the  top,  12  feet;  height  above  high-water  niane, 
6  feet.    Total  estimated  cost  of  East  and  West  breakwaters,  |l;3il,134,  '80,  448- 
450;  '87,  602, 
Surreys. 
Maps. 
'82,  610;  '84,  646. 


NEW^  HATEN  HARBOR,  CONIV.— Improvemeut  ov. 
(Continued  from  YoL  I,  p.  363.) 


Appropriations. 

•  lri5-^^9 $171,0 


,000 

1880 15,000, '80,  445. 

1881 15,000,  '81,  593. 

1882 30,000, '82,  609. 

1884 10,000,  '84,  646. 

1886 20,000,  '86,  637. 

Total..-.-- 261,000 

1888 15,000,  act  of  Augnat  11,  1888. 

Statement  of  appropriations,  '82,  609;  '87,  600. 
Contracts. 

1879.  H.  N.  &  A.  J.  Beardsley,  for  dredging,  at  9f  cents  per  onbio  jard,  '80,  446. 

1880.  Morris  &.  Ciimmings,  for  dredging,  at  12^  cents  per  cnbic  yard,  '81,  593. 

1881.  H.  N.  &  A.  J.  Beardsley,  for  dredging,  at  11|  cents  per  cnbic  yard,  '82,  609. 

1882.  D.  y.  Howell,  riprap  dike,  at  |1.:37  per  ton,  '83,  514.    A.  M.  Newton,  pile 
and  stone  dike,  at  $21.83  per  linear  foot,  '83,  514. 

1885.  H.  Dn  Bois  &  Sous,  for  dredging,  at  8|  cents  per  cubic  yard,  '86,  638. 

1886.  J.  Roddin,  for  extension  of  dike,  '87,  601. 

1887.  O.  J.  Conley,  for  riprap  dike  extension,  at  $1.03  per  ton,  '87,  601. 

CHIBV  of  fiXGINKKRS. 

Reports,  '80,  77;  '81,  91;  '82,  92;  '83,  88;  '84,  94;  '85,  83;  '86^  84;  '87,  46. 
Engixbbrs  in  Chargk. 
Mai.  J.  W.  Barlow,  187&-'83.     Reports,  '80,  444  ;  '81,  591 ;  '82,  607. 
Lieat.  Col.  W.  McFarland,  lR83-'86.     Reports,  '83,  512;  '84,  645;  '85,  644. 
Lieut.  Col.  D.  C.  Houston,  188t>-'— .    Reports,  '86,  636;  '87,  597, 
Assistant. 
W.  A.  Peck,  Report,  '80.  447. 
Operations. 
1879-'H0.  125,890  cubic  yards  material  dredged  from  channel,  '80,  444. 
1880>'dl.  129,110  cubic  yards  material  dredged  from  channel,  '81,  591. 
1881-*82,  117,400  cubic  yards  material  dredged,  completing  a  16-foot  low-water 
channel,  with  a  width  of  from  440  feet  below  Long  Wharf  to  600  feet  at  bend 
opposite  the  same,  '82,  608. 
VSBSl~*63,  1,575  tons  granite  delivered  and  600  linear  feet  dike  built;  also  100  feet 

pile  dike  completed  and  350  feet  partially  completed,  '83,  512. 
ld^3-'84.  2,094  tons  granite  delivered  and  694  linear  feet  riprap  dike  built;  damage 

to  latter  repaired  and  barrel  beacons  placed  on  channel  ends,  '84,  645. 
1884-'85.  No  operations,  '85,  645. 

18d5-'86.  Old  piers  at  Tomlioson's  Bridge  and  portion  of  east  abutment  of  same  re- 
moved ;  64,192  cnbic  yards  material  dredged  from  channel  area  above  and  below 
the  bridge,  '86,  636,  637. 
1886''87.  Channel  arm  of  dike  extended  515  feet,  and  log  and  riprap  ice-breaker 
built,  '87.  598. 
Pliysieal  €haraeterlstic8* 
l>eaoription  of  New  Haven  Barbor  and  its  surroundings,  '86,  636, 


352  INDEX   OF 

NBW  UATEBI  HABBOB,  CONM.-Coiitlniied. 

Projects. 

The  earliest  project  for  the  expenditure  of  the  appropriatioD  of  |6,000  in  1852 

seems  to  have  been  for  the  removal  of  Kiddle  Soolc,  '66,  i,  7,  *Sf,  which  was  in 

proKresB  in  ldti6-'67,  '67,  44,  451. 
The  proj-ct  of  1870  propuwHi  the  formation  of  a  dredged  channel  13  feet  at  low 

water  up  to  the  city  wharves,  '71,  85.  76d-775.     In  1871,  '72,  75,  T?  the  proiect 

was  modified  so  as  to  provide  for  a  onaunel  16  feet  deep  above  Fort  Hale  Bar, 

'72,  861 ;  '75.  li,  249-251 ;  '77,  212;  '79,  336. 
In  1879  it  was  proposed  to  increase  the  depth  over  Fort  Hale  Bar  by  the  oonstmo- 

tion  of  a  dike  from  Sandy  Point,  '79,  3:)8. 
From  1852-'86,  inolnsive,  ^261,0(10  was  appropriated,  when  it  was  estimated  that 

180,000  wonld  be  required  to  complete  the  project,  '86,  GST. 
In  1887  the  estimates  for  Sandy  Point  dike  and  dredging  throngh  Fort  Hale  Bar 

were  revised ;  required  |93,000  to  complete  existing  project,  '87,  600. 
Surveys. 
Borings  made  in  bar  below  Fort  Hale,  1880,  '81,  692. 
Kxamination  of  channel.  1882,  '82,  60h. 
Maps. 
'82,  610;  '84,  646;  '85,  644. 


Ni:W^  JLONDOlf  UABBOB,  CONlV.-lMPitovniEKT  ow. 

Appropriations. 

18ri0 t2.500,»'8O,586. 

1H81 4,300, '81,  587. 

1882 9.000, '82,  601. 

1884 2,000, '84,  638. 

1886 2. 000, '86,  634. 

Total 19,800 

Contracts. 

lr^80.  W.  Flannery,  for  dredging:,  at  $1.87  per  cubic  yard,  *BX,  588. 

1882.  J.  H.  Fenuer,  for  dredging  and  removal  of  bowlders,  the  former  at  49  oents 

per  cubic  yard  and  the  latter  at  $5.50  per  ton.  '83,  507. 
1885.  £.  Brainard,  for  dredging,  at  39  cents  per  ounic  yard,  and  removal  of  bowlders 

at  13.90  per  cubic  yard,  '85,  642. 
18c^.  R.  M.  Payne,  for  dredging  sand,  at  40|  cents  per  cubic  yard,  and  bowlden  at 

^.98  per  cubic  yard,  '87,  586. 
Eni^ineers. 
Chief  of  Enginkbrs. 
Keports,  '81,  90;  '82,  90;  '83,  86 ;  '84,  92 ;  'SS,  82 ;  '86,  83;  '87,  44. 

ENGINKKRS  in  CHAR<iR. 

MhJ.  J.  W.  Barlow,  1881-'83.     Report«,  '81,  586 ;  '82,  600. 
Lieut.  Col.  W.  McFarland,  l883-'86.    Reports,  '83,  506;  '84,  638;  '85,  641. 
Lieut.  Col.  D.  C.  Houston,  1886-'--.    Reports,  '86,  632;  '87,  585. 
Operations. 
1880-'H1.  1,222  cubic  yards  material  dredged  from  shoal  east  of  railroad  wharf,  '81, 

586. 
1881-'82.  140  tons  bowlders  and  6,619  cubic  yards  stone  and  sand  removed  from  shoal, 

'82,  600. 
1882-'f  3  636  tons  bowlden  and  9,794  onbic  yards  sand  and  stone  removed,  '83, 506. 
188a-'84.  No  operations,  '84,  638. 

1884-'85.  2,725  cubic  yards  sand  and  gravel  dredged ;  132  cubic  yards  bowlden  re- 
moved, '85,  642. 
1885-'8H.  No  operations,  '86,  633. 

1886-'87.  2,542  cubic  yards  sand  and  45  cubic  yards  bowlders  removed  from  shoal, 
'87,  586. 
Projects. 
By  MaJ.  Barlow,  1878,  for  removal  of  sand  and  bowlder  shoal  in  New  London  Har- 
bor, lying  east  of  the  New  London  Northern  Railroad  wharf  to  a  depth  of  16 
feet  at  mean  low  water.    Estimated  cost  $6,800,  '78,  397.    Afterward  increased 
on  account  of  difficulty  in  excavation  to  $24,000,  '81,  586;  '86,  632^  633;  '87, 
585. 
Surveys. 
Maps. 
'85,  642. 

*Ftoiii  Thames  Blver  sppropristioii,  '80,  666 ;  '87, 6M. 
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N£W  OBJLEANS   HABBOR,    I«A«    (See  MissisaiPPi   Rivsr  bbtwxkn 

MOUTH  OF  THS  OHIO  AND  UXAD  OF  THB  PaSSXS.) 


BI£W  OBI^EABISt  I«A«— BRBAKWiTBR  at. 

(Continned  from  Vol.  I,  p.  966.) 

Commerce* 

Bequiremente  of,  '82,  1390,  1303. 
EnH^ineers. 

OBIKF  OF  ENOIinCBBfl. 

Beporte,  '80, 146;  '81,  197;  '82, 193. 
Enoinisxr  in  Charge. 

MaJ.  A.  Stiokney.    Beport,  '82, 1390. 
Assistant* 
H.  C.  CollitiB.    Beport,  '82,  1391. 
Plans. 
By  MaJ.  Stiokney,  1882,  for  the  oonstrnction  of  a  breakwater  in  two  aectioiw,  in 
front  of  new  canal  entrance,  and  in  front  of  Bayou  St.  John's  entrance.    Esti- 
mated cost,  1280,000,  '82,  1390. 
Private  and  Corporate  IFork. 

Old  breakwater  built  in  1872  by  city  of  New  Orleans,  '82, 1390,  1392. 
Surveys. 
Ordered  by  act  of  March  3, 1879,  '80, 146.    Made  under  direction  of  MaJ.  Stickney, 
1882,  '82,  1390. 


NfilTPOBT  HABBOB,  CAL.    (See  also  San  Dneoo  Harbor,  Cal.) 
Survey  ordered  by  act  of  August  5,  1886,  '87,  320,  2433. 


NEITPOBT  HABBOB,  B.  I.—Improyxmknt  of. 
(Continued  from  Vol.  I,  p.  366.) 


Appropriations. 

1873-79 


128,500 

1881 25,000, '81,  563. 

1882 20,000, '82,  561. 

1884.. 20,000, '84,  624, 

1886 15,000, '86,  608. 

Total 108.500 

1888 12;000,actofAugu8tll,1888. 

Contracts. 

1881.  H.  £.  Du  Bois,  for  dredging,  at  11  cents  per  cubic  yard,  '81,  668. 

1882.  £.  M.  Payn,  for  dredging,  at  19i>V  cents  per  cubic  yard,  '82,  561.    J.  H.  Fen- 
ner,  for  dredging,  at  24i  cents  per  cubic  yard,  '83,  493. 

1884.  Hartford  Dredging  Company,  for  dredging,  at  19  cents  per  cubic  yard,  '85, 

604. 
1886.  Hartford  Dredging  Company,  for  dredging,  at  21}  cents  per  cubic  yard,  '87, 
557. 
Engrineers. 
Chikf  of  Enoinkbrs. 

Beports,  '81,  84;  '82,  84;  '83,  81;  '84,  87;  '85,  75;  '86,  75;  '87,  38. 
Enoinbei&s  in  Charqr. 
Lieut.  Col.  G.  K.  Warren,  1881-.'83.    Beports,  '81,  562;  '82,  560. 
Lieat.  Col.  O.  H.  Elliot,  1883-'87.    Beports,  '83, 493;  '84, 623;  '85,  603;  '86,  606. 
Maj.  W.  B.  Livermore,  1887-.'—.    Beport,  ^87,  554. 
Operations. 
1881-^.  115,697  oabic  yards  material  dredged  from  anchorage  area,  '82,  561. 
188^*83.  130,396  cubic  yards  dredge4  flPQPft  WQ^  I^ong  Whvf  W4  from  tptt  touth 
ofCStoat  Island, '83,  493,494, 
1443  Siv 23 
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HfiWPOST  HARBOR,  R«  L-Contimiad. 

Opemtl#ii»— Continaed. 
Ktd-^M.  No  opemtioiis,  '84,  684. 

1884-'85.  62,634  oubio  yftrda  dredged  from  rarioiu  points  in  the  channel,  'SS,  604. 
1885-^86.  SO,  184  oabic  yards  dredged  iDroin  soathem  harbor  entrance,  '86,  607. 
188&-'87.  56)353  cnhie  yavcU  dredgad,  '87«  560. 
Projects. 
Bj  Lient.  Col.  Warren,  1873,  and  modified  in  IQSSly  for  improyement  of  the  harbor 
bT  dredging  the  sonthem  entrance  to  15  feet  at  mean  low  water,  and  widening 
the  tame  to  a  line  drawn  from  the  dolphin  which  marks  the  spit,  clearing  tile 
permanent  dock  at  Fort  Adams  by  100  reet ;  by  excaration  of  a  channel  750  ftet 
wide  and  15  feet  deep  at  mean  low  water  aronnd  and  to  the  eastward  of  ^e 
bnoy  marking  Goat  Island  Spit ;  by  excaration  of  anchorage  area  to  a  mean 
low-water  depth  of  13  feet ;  luso  for  ezcaTation  of  a  10-foot  onannel  sonth  to  a 
point  opposite  Gas  Company's  Wharf,  and  constmction  of  Jetties  on  western 
shore  of  Goat  Island.    Estimated  cost.  ISfS,  |72,000,  '73,  964 :  '82,  561.    Esti- 
mate of  revised  project  in  1882,  $133,000,  '82,  661 ;  '85,  603,  604 ;  'M.  606. 
Surveys. 
Maps. 
'84,694;  '88,604. 


BTE  WPORV  RIFER,  ]V«  €•    (See  New  Bebnb  to  Bbaufort,  N.  C,  isujxd 

LOTS  09  NAYIOATION.) 


NEW  RITER  AND  BEAWORT  KARBOR,  N.  €•— Waib%-wat  be- 
tween. 

(See  Beaufort  Harbor  ahd  New  River,  K.  C.) 


NElfr  RITER,  N.  C.^lMFROVEiODrT  ov. 

AppropriatioiiB. 

fttfe $5, 000, '83.  865. 

1884 5, 000, '84.  1046. 

1886 10,000, '86,903. 

Total 20,000       . 

1888 3,000,  act  of  Angnst  11, 188a 

Contracts. 

1886.  B.  Moore,  for  dredging,  at  85  cents  per  oabic  yard,  '86,  992.    B.  Mooie,  for 
dredging,  at  28i  cents  per  cubic  yard,  '87,  1041. 
EngineerB. 
Chief  of  EBontEBRS. 

Reports,  '81,  168;  '82, 163;  '83, 169;  '84,  174;  '85, 169;  '86, 165;  '87,  120. 
£iii<iiNBKRa  IN  Charge. 

Capt.  J.  Mercar,  1881-'84.    Reports,  '82,  1117 :  '83,  865. 

Capt.  F.  A.  Hinman,  1884-'85.    Report,  '84,  1046. 

Capt.  W.  H.  Bixby,  1885-'—.    Reports,  '85,  1082;  '86,  991 ;  '87,  1039. 
Assistants. 

J.  P.  Darling.    Report, '82.  1118. 

£.  D.  Thompson..  Report,  %7,  1041. 


OperationB. 

1885-'d6.  34,991  cnbic  yards  material  dredged  firom  cat  throngh  maxsli  at  Cedac 
Bosh  Coye,  '86,  992. 

of  a  channel  7,000  feet  loiur,  160  feel  widB, 
r  throngh  the  bar  at  New  Siyer  Inlet,  eOB* 
lean.    Estimated  cost,  |40,000i '82, 1117. 


L  Coye,  '86, 1 
1886-^87.  No  operations,  '87,  1040. 
PFOjeCtB. 

By  Capt.  Ksrcnr,  1889,  for  excavation  of  a  channel  7,000  feet  loiig,  160  feel  wide, 

and  5  feet  deep  at  mean  low  water  thn "'  "  "  " 

necting  the  upper  river  with  the  ocean. 
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NEW  RITEJB,  nr.  €.-Ccmttiiii«d. 

Projects —Continued. 
In  Xi^c6  the  location  of  the  hitherto  proposed  channel  was  slightly  changed,  '85, 
1082;  '87,  1040. 
Surveys. 
Examination  ordered  by  act  of  March  3, 18  81.    Made,  188S,  under  direction  of  Capt. 
Mercur,  '82,  1117. 


NEir  RITfiB,  TA.  AND  IT.  TA.— iMPROVSMKirr  of. 
(Continued  from  Vol.  I,  p.  367.) 
Appropriations. 

i876-';9 :...  $42,000 

ld80 24.000,  '80,677. 

1881 24,000,  '81,  909. 

1882 12,000,  '82,919. 

1886 10,000, '86,  1600. 

Total 112,000. 

Engrineers.  • 

CillBF  OF  EnGIKRBRS. 

Reports,  '80,  107;  '81,  144 ;  '82, 140;  '83, 144;  '84,  149;  '85,  287;  '86, 281 ;  87, 

251. 
Engineer  in  Charge. 
Col.  W.  P.  Craiffhill,  1873-'—.    Reports,  '80,  676;  '81,  904,  909;  '82,  912;  '83, 

G99;  '84,  928;  '85,  1859;  '86,  1599;  '87,  1925. 

^lSSI  8T  ants 

W.  P.  Smith.    Reports,  '80, 678;  '81, 904 ;  '82,  912;  '83, 700;  '86, 1600;  '87, 1926. 
Capt.  T.  Turtle.    Report,  '83,  704. 
Operations. 

History  of  operations,  '80,  676. 

1879-'80.  Channel  50  feet  wide  and  2  feet  deep  at  low  water  excavated  from  Blue 

Stone  Rivor  to  War  Ford  Shoals,  '80,  678. 
1880-'81.  Channel  50  feet  wide  and  2  feet  deep  at  low  water  excavated  from  Hinton 

Landing  to  Harvey's  Falls,  a  distance  of  18  miles,  '81,  907. 
1881-82.  Channel  of  above  dimensions  excavated  for  a  distance  of  26  miles;  also 

2i  miles  of  wing-dam  and  training-wall  built,  '82,  913-918. 
ld82-'83.  2,000  cubic  yards  rock  and  gravel  removed,  forming  a  channel  of  former 

dimensions  for  a  distance  of  8  miles,  '83,  702,  703. 
1883-'85.  No  operations,  '84,  928;  '85,  1859. 
188&>'86.  1,371  cubic  yards  material  dredged  in  continuation  of  channel  already 

formed ;  1,863  linear  feet  of  wing-dams  and  sustaining- walls  built,  '86,  1600. 
1886-'87.  No  operations,  '87,  1926. 
Projects. 
The  project  of  1877  proposed  an  improvement  from  the  mouth  of  Greenbrier  River 

to  Lead  Mines  for  keel-boat  navigation  to  depth  of  2  feet  and  width  of  30  feet. 

Estimated  cost,  $156,160,  '77,  3.32;  '79,  530,  532. 
In  1880, 166,000  having  been  appropriated  since  1876,  the  project  was  modified  so  as 

to  embrace  that  part  of  the  river  between  mouth  of  Wilson's  River  and  Lead 

Mines,  at  an  estimated  cost  of  $205,000,  *80,  677. 


IVEir  ROCHEI^Lii:  HABBOB,  N.  Y.— iMPROVSifENT  or. 

(Continued  from  Vol.  I,  p.  368.) 

A  ppropriatioiis. 

1881 $20,000, '81,  644. 

1882 15,000, '82.  667. 

[Balance  to  be  applied  as  per  project  of  1881 ;  act  of  August  11, 1888.] 
Statement  of  appropriations,  '87,  627. 
Contracts. 
1881.  E.  R.  Seward,  for  df^djpng  ai^^  rook  romorrt,  'W,  668. 


356  INDEX   OF 

NEW  BOCHELI^E  HABBOR,  Bl.  T.-Continiied. 

Biiirineers. 

Chibv  of  Enginbbbs. 

Beport8,'80,85;  '81,108;  '82,105;  '83,98;  '84,105;  '85,88;  '86,89;  '87,53. 
Enginsers  in  Chabgb. 
Col.  J.  Newton,  1880-^.    Beportd,  '81,  643;  '82,  666;  '83,  547. 
Capt.  J.  Meroar,  1884-'85.    Report,  '84,  709. 
Lieut.  Col.  W.  McFarland,  1885-'86.    Report,  '85,  661. 
Lieut.  Col.  D.  C.  Houston,  1886-'—.    Reports,  '86,  654;  '87,  626. 
Assistants. 
R.  H.  Taloot.    Report/81,  645. 
Lieut.  O.  McC.  Derby.    Report,  '84, 711. 
Operations. 
1881-'88.  Channel  100  feet  wide,  6  feet  deep,  and  1,500  feet  long  dredged  around 

Glen  Island, '82, 666. 
1882-'83.  No  operations,  '83,547. 
1883-'84.  Removal  of  ''Corning  Rock"  to  a  least  depth  of  12  feet  at  mean  low 

water  completed,  '84, 710. 
1884-'d7.  No  operations, '85,660;  '86,654;  '87,626. 
Projects. 
By  Col.  Newton,  1881,  for  ezcavatitHi  of  a  channel  100  feet  wide  and  8  feet  deep  at 
mean  low  water  around  south  end  of  Glen  Island ;  also  formation  of  approaches 
to  Glen  Island  and  Fiat  Island  by  removal  of  ''Coming  Rook"  to  1:^  feet  and 
rock  "C"  to  a  depth  of  9  feet  low  water,  and  the  removal  of  part  of  a  reef  at 
the  entrance  of  the  dredged  channel.    Estimated  cost,  |40,825,  '81,  645;  '86, 
654; '87,626. 
Surveys. 
Ordered  by  act  of  June  14,  1880.    Made,  1881,  under  direction  of  Col.  Newton,  '81, 

644. 
Examination  of  channel  dredged  in  1581,  '86,  654. 
Maps. 
'82,  654,  666. 


NEWTOIf  OIIEEK9  If.  J.— Examination  or. 

EniTiiieers. 

'  Chief  of  Engineers. 

Reports,  '81,  129;  '82,  126;  '84,  139. 
Engineer  in  Charge. 
Capt.  W.  Ludlow.    Report,  '82,  805. 
Plans. 
In  lt:82  Capt.  Ludlow  considered  that  on  account  of  the  permanent  bridges  near 
the  month,  no  improvement  of  the  stream  could  be  attempted,  '82,  805. 
Surveys. 
Examination  ordered  by  act  of  March  3, 1881.  Made  under  direction  of  Capt.  Lud- 
low, '82,  805. 


NEl¥TOiri¥  CBEEK,  W.  Y.— Improvement  of. 

(Continued  from  Vol.  I,  p.  368.) 

Appropriations.  • 

1880..... 110,000,  '80,510. 

1882 15,000,  '82,  663. 

1884 20.000,  '84,  727. 

1886 37,500,  '86,  719. 

Total 82,500 

1«88 25.000,  act  of  Angwt  11,18*, 

Statement  of  appropriations,  '87, 70h 
Commerce* 


Large  trade  in  oil,  '80,  510. 
Yalae  of,  '63, 562, 
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BfBWTOliriV  CBISEKt  N*  Y.— Coatinned. 

Contracto* 

1880.  W.  Flannery^for  dredging,  at  43  cento  per  cubic  yard,  '81,  640. 

1883.  H.  N.  A  A.  J.  Beardsley,  for  dredging,  at  S7  cents  per  cubic  yard,  '83,  563. 

1884.  Atlantic  Dredging  Company,  for  dredging,  at  23i  cents  per  cubic  yard,  '85, 
669. 

1887.  Morris  &-  Cummings  Dredging  Company,  for  dredging,  at  32  cents  and  34^ 
cents  per  cubic  yard,  '87,  702. 
Bn^neers. 
Chief  of  Enquteebs. 
Reports,  '80,  83;  '81,102;  '82,  103;  '83,  101;  '84,  107,  122;  '85,91;  '86,96; 
'87,  60. 
Enoinbebs  in  Charge. 
Col.  J.  Newton,  1879-'83.    Reports,  '80,  509;  '81,  638 ;  '82,  661. 
Lieut.  Col.  G.  L.  Gillespie,  1883^85.    Reports,  '83,  561 ;  '84,  726,  765. 
Lieut.  Col.  W.  McFarland,  1885-^—.    Reports,  '85,  668;  '86,  717;  '87,  699. 
Absistamt. 
A.  Doerflinger.    Report,  '84,  767. 
Operations. 
188(M81.  Channel  60  feet  wide  and  18  feet  deep  dredged  from  mouth  of  creek  to 

Vernon  avenue,  '81,  638. 
18dl-'82.  No  operations,  '82,  662. 

1882-'83.  52,005  cubic  yards  material  dredged  from  channel  at  bridge,  '83,  561. 
1883-^84.  No  operations,  '84,  726. 

1884-^85.  51,468  cubic  yards  material  dredged  from  the  channel,  '85,  669. 
1885-'86.  No  operations,  '86,  718. 
188&-'d7.  24,675  cubic  yards  material  dredged,  '87,  700. 
Projects. 
By  Col.  Newton,  1880,  for  improvement  of  the  creek  by  deepening  the  channel  to 
form  18  to  21  feet  low  water  and  200  feet  wide  from  mouth  to  Vernon  avenue. 
Estimated  cost,  $44,050,  '80.  511;  '81,  636;  '82,  662;  '86,  96. 
By  Lieut.  Col.  Gillespie,  1884,  for  improvement  of  creek  from  Vernon  Avenue 
Bridge  to  head  of  navis^ation  by  excavation  of  a  channel  from  125  to  150  feet 
wide  and  with  a  depth  of  18  feet  to  Central  Oil  Works,  15  feet  to  Queens 
County  Oil  Works,  12  feet  to  Niohol's  Chemical  Works,  and  10  feet  thence  to 
head  of  navigation.    Estimated  cost,  |211,519,  or  a  total  of  |255,569,  '84,  766 ; 
'86,718;  '87,699. 
Sanreys. 
Ordered  by  act  of  March  3, 1879.    Made,  1880,  under  direction  of  Col.  Newton,  '80, 

510. 
From  mouth  to  Metropolitan  avenue  ordered  by  act  of  August  21,  882.    Made,  1882, 

under  direction  of  Mtj.  Gillespie,  *84,  765. 
Maps. 
'85,  668. 


IVEIT  YORK  HARBORr— iMPROYiNO  Gsdnet's  and  main  ship  channbub. 
(See,  also,  Buttbrmilk  Channbl  and  Statkn  Island  and  Nbw  Jbrset  Channel.) 

Appropriations. 

1884.  Improving  Gedney's  Channel....  |200,000,  '85,  770. 

1886.  Improving  New  York  Harbor....    750, 000,  '86.  743. 

1888.  Improvipg  New  York  Harbor....    380, 000,  act  of  August  11;  1888. 
Commerce. 

Necessity  for  improvement  of  channel,  '85, .770,  780;  '86^  726:  '87,  728,  729. 

Tonnage  and  draught  of  largest  steamers  entering  port  of  New  York,  '85,  778; 
'86,  728. 
Contracts. 

1885.  B.  Stone,  for  formation  of  channel  by  hydraulic  dredge,  '85,  767,  771.  Fail- 
ure of  method  employed,  '85,  768,  769;  '86,  731.  £.  Brainard,  for  drei^ng  at 
Gedney's  Channel,  at  54  cents  per  cubic  yard,  '85,  772 ;  '86,  731. 

1887.  Joseph  Edwards  Dredging  Company,  for  dredging  in  Gedney's  and  main 
channels,  at  the  rate  of  28^  cents  per  cubic  yard,  '87,  722,  728,  733. 

Encroaciimeiits* 
Illegal  dumping  of  dredged  material  and  garbage,  '86,  728,  739 ;  '87,  724.    (See 
Lkgislatiom.) 


858  INMX  OP 

BTBUr  TOBK  HA  BBOB— Continued. 
Bnfffneers. 

Chibv  of  £NGINBEB8. 
Reporto,  '85, 113,  773;  '86,  9B  ;  '87,  €2. 

Board  of  Ekginubs. 
Convened  at  New  York  November,  1880,  to  consider  plan  of  Mr.  H.  Knapn  for 
creating  permanent  channel  through  Sandy  Hook  Bar.    Report,  '81,  675.  (Col& 
Tower  and  Newton  and  Lient.  Col.  Abbot.; 
Board  of  Engineers  of  1884  convened  to  consider  the  improvement  of  channels 
of  entrance  to  New  York  Harbor  over  the  shoal  areas  across  Lower  Bay.    (See 
Plans  and  Projects.)     Report,  '85,  783.  (Col.  Dnane,  Lient.  Cols.  Abbot 
and  Comstock.) 
Board  of  Eneineers  of  1886  convened  to  consider  the  commnnication  of  the  com- 
mittee of  the  New  York  Chamber  of  Commerce  aiK>n  the  subject  of  the  perma- 
nent improvement  of  the  sea  entrance  to  the  harbor  of  New  York.    Report,  '87, 
TM,     (Col&  Casey  and  Abbot,  Lieut.  Cols.  Comstock,  Houston,  and  MoFar- 
land.) 

Engikeebs  IK  Charge. 
Lient.  Col.  Q.  L.  Gillespie,  1884-'85.    Report,  '85,  766. 
Lieut.  Col.  W.  MoParland,  1885.-'—.    Reports,  '86,  T24 ;  '87,  717. 
Len^lslation. 

Provisions  in  act  of  August  6,  1886,  relating  to  unlawful  disposal  of  garbage  and 
dredged  material,  '87,  725. 
Operations. 

1884-'85.  Efforts  to  deepen  Gedney's  Channel  by  hydraulic  dredge,  '85,  768,  769; 
'86,  731. 

188&-'86.  86,708  cubic  yards  removed  from  Ctedney's  Channel,  '86, 100, 734 ;  '87, 719. 

1886-'87.  217,161  cubic  yards  removed  from  Gedney's  Channel,  '87,  719. 
Physical  Ciiaracteristics. 

Description  of  the  lower  bay,  '86,  724 ;  '87,  717. 

Cbanges  in  lower  bay  as  determined  by  comparative  surveys,  '85, 775,  784:  '86, 
736,  729. 

Tidal  observations,  '85,777,  784 ;  '86,  727,  740. 

Character  of  iMttora,  '86,  837,739. 

Wave  aotiou,  '86,  741. 
Plans. 

By  H.  Knapp,  for  creating  a  deep  and  permanent  channel  through  Sandy  Hook  Bar 
by  the  construction  of  an  artificial  bar  of  stone  located  outside  the  natural  bar, 
'81,679-685. 

Plan  considered  by  Board  of  Engineers,  1880,  which  concluded  that  the  proposed 
wall  will  not  improve  the  navigation  over  the  bar,  '81,  679. 

By  Lieut.  Col.  Gillespie,  1884,  for  the  formation  of  a  dredged  channel  through  main 
channel,  west  of  Flynn's  Knoll,  1,000  feet  wide  and  30  feet  deep  at  mean  low 
water.    Estimated  cost,  1620.000,  '85,  779,  786. 

By  Board  of  Engineers,  1884,  to  give  30  feet  depth  at  mean  low  water  from  New 
York  to  the  ocean  by  the  construction  of  a  stone  dike  running  abont  sooth- 
southeast  from  Cloney  Island  probably  about  4  miies,  the  protection  of  the  , 
head  of  Sandy  Hook,  and  the  dredging  of  a  channel  30  feet  deep  from  the 
deeper  water  near  Sandy  Hook  to  deep  water  below  the  Narrows ;  also  tbe 
dredging  of  a  channel  1,000  feet  wide  and  28  feet  deep  through  the  shoal  west 
of  Flynn's  Kno]l,'85,  787 ;  '86,  730. 
Projects. 

By  Lieut.  Col.  Gillespie,  1884,  for  the  formation,  by  dredging,  of  a  channel  through 
the  shoal  in  the  west  end  of  Gedney's  Channel  4,000  feet  long,  1,000  feet  wide, 
and  30  feet  deep  at  mean  low  water,  '85,  777.  Recommended  for  approval  by 
Board  after  reducing  proposed  depth  of  channel  to  28  feet,  '85,  773,  787 ;  '86, 
730.     Approved  by  Secretary  of  War,  '85,  774. 

Snccessful  results  from  dredged  channel,  '87,  63,  720. 

The  act  cf  August  5,  1886,  provides  for  the  formation  of  channels  30  feet  deep  at 
mean  low  water,  '87,  63,  718. 

The  Board  of  Eogineers  of  1886  recommended  that  the  appropriation  of  $7^.000 
made  in  1886  be  applied  wholly  in  Gedney's  and  the  main  ship  channels,  %7, 
720-733. 
Surveys. 

Of  part  of  lower  bay,  New  York  Harbor,  made  nnder  direction  of  Lieut.  CoL 
Gillespie.  1884,  '85,  766,  778. 

Comparison  with  previous  surveys,  '85,  775. 

Of  lower  bay,  '85,  778:  '86,  742. 
Of  Gedney's  Channel,  '86,  742. 
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NIAGARA  RITER— ExABONATiON  vrom  Toungstown  to  Laxm  Ontario. 

Chiev  of  Engineers. 

Report,  '85,  3Se. 
Engineer  in  Charge. 
Oapt.  E.  Mmgaire.    Report,  '85,  22^. 
PlaiM. 
In  1884  Capt.  Magiiire  coBBidered  that  the  locality  was  Bot  worthy  of  iiii]^Tenienty 
'85,2383. 

Ezamination  ordered  by  act  of  July  5,  1884.    Made  under  direction  of  Capt.  VLair 
guire,  '85,  2283. 


NIAGARA  RITER  at  mtHitli  of  T4Hiawail«a  Creek,  If.  T.— Im- 

PROVEMBNT  OF. 

Appropriations. 

1881 15,000, '81,  2426. 

1882 1.500, '82,2437, 

1888 100,000,  act  of  August  11,  1888. 

Commerce. 

Importance  as  a  lumber  port,  '81,  8426. 
Contracts. 
1881.  £.  J.  Hingstons,  fur  dredging  mud,  clay,  and  gravel,  at  18,  20,  aiid92o«Qit8 
per  cabic  yard,  '81,  2426. 
Encroaciiments. 
Protest  by  Tonewanda  Lumbermen's  Association  against  deposit  by  city  of  Buffalo 
of  dredged  material  below  city  water*works  onb,  claiming  tha^  the  above  ma- 
terial conduced  to  the  shoaling  of  the  up-stream  channel,^83,  ld36^  1936. 
En^neers* 
Chief  of  Engineers. 
Reports, '80, 233;  '81,  316,  320;  '82,  310;  '83,  318;  '84,  221;  '85,  346;  '88,  341; 
'87,  306-308. 
Engineers  in  Charge. 
Maj.  V9,  McFarland,  1879-'83.    Reports,  '81,  2425 ;  '82,  2436. 
MaJ.  H.  M.  Robert,  1883.    Report,  ^83,  1935. 

Capt.  £.  Maguire,  1883-'86.    Reports,  '84,  2131 ;  '85,  2266 ;  '86, 1884. 
capt.  C.  F.  Palfrey,  1886.    '87,  2343. 
Capt.  F.  A.  Mahan,  1886-'—.    Report,  '87,  2366. 

ASSISTANTB. 

F.  T.  Hampton.    Report,  '81,  2427. 
M.  Kingsley.    Reports,  '82,  2437;  '83,  1937,  1939. 
Operations. 
1881-'8*<j.  24,740  cubic  yards  material  dredged  from  bars  at  head  and  middle  of  Ton- 

awanda  Island. and  mouth  of  creek,  '82,  2436. 
1882-*86.  No  operations,  '83,  1935;  '84,  2131 ;  '85,  2268;  '86,  1884;  '87,  2366. 
Piiysicai  Ciiaracteristics. 

Description  of  channel  and  its  obstructions,  '81,  2427. 
Projects. 
By  Mi^.  McFarland,  1881,  for  improvement  of  Tonawanda  Creek,  bv  exoaTation  of 
bars  at  head  of  Tonawanda  Island,  mouth  of  creek  opposite  Snnth  A,  Fassett't 
Dock,  and  cutting  off  point  at  mouth  of  Tonawanda  Creek.    Estimated  cost, 
115,000,  '81,  2429. 
Surveys. 
Ordered  by  act  of  March  3, 1879.     Made,  1880,  under  direction  of  Mai.  McFarland, 

'81,  2426. 
Examination  between  Black  Rock  and  Tonawanda  ordered  by  act  of  Angnst  5, 1886, 

'87,308.  • 

Maps. 
'81,  2426. 


BriANTIC  RITER  AND  HARBOR,  COlirBI.-ExAicmATiON  or. 

(Continued  from  Vol.  I,  p.  370.) 
Commerce. 

Jnstification  of  improvement,  '85,  711, 
C  ngrineers. 
Chief  of  Engineers. 
Reports,  '85,  963. 
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NIAIVTIC  BIV£B  ABTD  HABBOB,  CONN.— Continued. 

BBi^lneers—CoDtinikBd. 
Enginkkr  in  Charge. 
Lient.  Col.  W.  MoFarland.    Report,  '85,  710.   . 
Plans. 
By  Lieat.  Col.  McFarlaud,  18P4,  for  the  formation  of  a  dredged  channel  100  feet 
wide  and  9  feet  deep  at  low  water  below  the  railroad  bridge.    Estimated  cost, 
$4,000,  '85,  711. 
Snrvejrs. 
Ezammation  ordered  by  act  of  Jnly  5, 1884.    Made  under  the  direction  of  Lieut.  Col. 
MoFarland,  '85,  710. 


NIOBBABA,  If  £BB.-~SuRyET  of. 

(See  Missouri  River  between  Sioux  City  and  Fort  Benton.) 


NISBUABOTAIf  A  BITEB,  IOWA— Survey  of. 

fiBfffneers. 

Chief  of  Enginbbrs. 

Reports,  '81,  230 ;  '82,  327 ;  '85,  ^7. 
Engineer  in  Charge. 

M^J.  C.  R.  Suter.    Reports,  '82, 1736 ;  '85,  1643. 
Assistant. 
J.  W.  Pearl.    Report,  '82,  1737. 
Plijslcal  Cliaracterifltics. 

Description  of  river,  '82,  1737. 
Plass, 
In  18t@  M%|.  Suter  did  not  consider  that  the  interests  of  navigation  are  concerned 
in  the  desired  improvement,  '82,  1737;  '85, 1643. 
Surveys. 
Ordered  by  acts  of  June  14,  1880,  and  Jnly  5,  1884.    Made  under  direction  of  M^J. 
Suter,  '82, 1736;  '85,  1643. 


NOREIIVI  CBEBKy  VA.~Improvement  of. 
(Continued  from  Vol.  I,  p.  370.) 


Appropriations. 


«33,500 

1880 5,000, '80,  760. 

1881 2.000,  '81,  953. 

1882 2,000, '82,  1015. 

Total 32,500 

1888 5,000,  actofAugustU,  1888. 

Appropriations  prior  to  lb80,  '80,  759. 
Contracts. 

1879.  G.  C.  Fobes  <&  Co.,  for  dred^iuf^,  at  29f  cents  per  cubic  yard,  '80,  758. 

1880.  National  Dredging  Company,  for  dredging,  at  20  cents  per  cubic  yard,  '81, 
9oS». 

1881.  National  Dredging  Company,  for  dredging,  at  15}  centa  per  cubic  yard,  '82, 
1014. 

1883.  H.  Birch,  for  dredging,  at  19  cents  per  cubic  yard,  '84,  983. 
Enn^ineers. 
Chief  or  Engineers. 
Reports,  '80,  113,  117;  '81,  153,  158;  '82,  147;  '83,  153;  '84,  155;  '85,  145;  '86, 
141 ;  '87.  107. 
Engineer  in  Charge. 
8.  T.  Abort,  U.  8.  Agent,  1874-'—.    Reports,  '80.  757;  '81,  951,  954;  '82,  1012; 
'83,  799;  '84,  982;  '85,  966;  '86,  903;  '87,  932. 
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NOmiNI  CBEEK,  VA.-<:;oatina9d. 

Operatioiis. 

Hitttory  of  operations,  '80,  757;  '82,  1012. 

187^80.  6,^  oabio  yards  material  dredged  from  bar  across  the  chaDnel,  '80,  759. 

1880-'dl.  21,271  cubic  yards  material  dredged  from  channel,  '81,  953. 

1881-^82.  10,002  cubic  yards  material  dredged  from  Inside  channel,  '82,  1014. 

l882-'d3.  No  operations  for  lack  of  funds,  '83,  7\)9. 

1883-'84.  8,996  cubic  yards  material  dredged  from  channel  near  Ice-Hooae  Point, 

'84  983. 
1884-'87.  No  operations  for  lack  of  funds,  '85,  967;  '86,  903;  '87,  932. 
Physical  Characteristics. 

Description  of  river  and  its  soundings,  '81,  954. 
Projects. 
The  project  of  1872  proposed  the  dredging  of  a  channel  through  the  bar  at  the 

mouth  of  the  creek  50  feet  wide  and  8  or  9  feet  deep,  from  Nominl  Bay  to 

White  Oak  Point,  '73, 75,  774. 
In  1879  it  was  modified  to  a  channel  width  of  150  feet,  '79,  606.    From  1873  to  1882, 

inclusiye,  $32,500  was  appropriated. 
In  1885  it  was  proposed  to  increase  the  channel  width  to  200  feet,  dredge  a  train- 
ing channel,  and  sink  a  mattress  across  the  false  channel  under  White  Oak 

Point.    £stimated  cost,  $30,000,  '85,  966;  '87,  932. 
Surveys. 
Ordei-ed  by  act  of  June  14,  1880.    Made,  1891,  under  direction  of  S.  T.  Abort,  '81, 

954. 
Examination  of  channel  near  Ice-House  Point,  1883,  '83,  799. 
Maps. 
'85,  966. 


NOOTSACK  BIVEB.    (See  Skagit  Rivkr,  Wash.) 


NOBFOLK   HABBOR   TO   ATIiATVTIC    OCEAN    SOUTH.     (See 
Water  Communication  from  Norfolk  to  Ocean.) 


BTOBFOJLK    HABBOB,  TA.,  and  the  approaches    thereto— Im. 

provbmbnt  of. 

(Continued  from  Vol.  I  p.  373.) 

Appropriations. 

lW6-^79 $160,000 

1880 50.000,  '80,  817. 

1881 75,000, '81,  988. 

1882 75,000, '82,  1073. 

1884 25,000, '84,  1029. 

1884 '50,000, '85,  1018. 

1886 50,000,  '86,  962, 

1886 '137,500, '86,  957. 

Total 622,500 

1888 50, 000,  act  of  August  11,  1888. 

Appropriations  prior  to  1880,  '80,  817. 
Commerce. 

Growth  of  Norfolk  commerce,  '85,  1009. 

Receipts  and  shipments  of  cotton  for  1885,  '86,  953. 
Contracts. 

1879.  Morris  «&  Cumings  Dredging  Company,  for  dredging,  at  12^  oents  per  oabio 
yard,  '80,  817. 

1880.  Panlessus  &  Anthony,  for  dredging,  at  9^  cents  per  cubic  yard,  ^81,  988. 

1881.  T.  P.  Morfran,  for' dredging,  at  14  cents  per  cubic  yard,  '82,  1071. 

1882.  National  Dredging  Company,  for  dredging,  at  17  cents  per  cubic  yard,  '83, 
840. 

*Improremeiit  of  NorfolK  Harbor  appro^b  and  nary-yard.    (#10,000  appropriated  by  act  of  AvcajBt 
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BrOBFOLK  HARBOB,  T  A  .-Continued. 

Contracts— CoDtinned. 

1884.  National  Dredging  Company,  for  dredging,  at  17i  cents  per  cubic  yard,  '85, 
1010. 

1885.  S.  P.  Ro»,  for  dredging  (Norfolk  Harbor  approach),  at  9  cents  i>er  cubic  yard. 

1886.  MorriB  A  Cnmings  Dredging  Company,  for  dredging,  at  15^  cents  per  cabio 

Jard. '87,  964.     E.  J.  C«dd  dc  Co.,  for  construction  of  steam-tender,  '87,  9(i7. 
[orns  Jk  CumingB  Dredging  Company,  for  dredging,  at  13  cents  per  cnbio 
yard,  '87,  967. 
JSnu^lneers. 
Chief  of  Enqinekrs. 
Reports,  180, 118;  '81, 158;  '82, 154;  '83, 160;  '84, 163;  '85, 153, 154, 1018, 1019; 
'36,  U±  149;  '87,  114,  115. 
Board  of  Engikeers. 
Convened  at  Norfolk,  Va.,  September  %  1884,  by  S.  O.  No.  110,  C.  of  E.,  to  consider 
a  project  for  improvement  of  the  approach  to  Norfolk  Harbor  and  United  States 
navy-yard.    Reports,  '85,  lO'iO,  1021.    (Lieut.  Col.  Craigbill,  MaJ.  Hains,  and 
Capt.  I(inman.) 
Report  of  U.  S.  Advisory  Board  upon  establishment  of  port- wardens'  lines  in  Nor- 
folk Harbor,  '85,  1026  (Commodore  Trnxtnn,  Capt.  Mercur,  and  C.  Bontelle), 
Convened  by  S.  O.  Nos.  110  and  137,  to  consider  the  constmction  of  the  Pinners 
Point  dike.    Report,  '87,  974.    (Col.  Craighill^  Lieut.  Col.  Hains,  and  Capt. 
Hinman.) 
Enqineebs  in  Charge. 
Capt.  C.  B.  Phillips,  1878-'81.    Reports,  '80,  815 ;  '81,  985. 
Capt.  J.  Mercur,  l881-'84.    Reports,  '81,985;  '82,  1070;  '83,  837;  '84,  1028. 
Capt.  F.  A.  Hinman,  1884-'—.    Reports.  '84,  1028 ;  '85,  1008,  1011,  1015,  1017, 
1026;  '86,  951,  956;  '87,  963,  969. 
Ajssistaitt 
O.  H.  Elliot.    Report,  '80,  818. 
Operations. 
Operations  prior  to  1880,  '80,  815. 

1879-'80.  540,000  cubic  yards  material  dredged,  increasing  width  of  channel  from 
115  to  265  feet,  and  cutting  off  Portsmouth  Flats  to  a  depth  of  20  feet ;  72,995 
cubic  yards  material  dredged  from  channel  in  Western  branch  Bar,  '80,  816, 
818. 
1880-^81.  64,385  cubic  yards  material  dredged  and  150  scow  loads  of  debris  and  bal- 
last removed  from  vicinity  of  wharves  and  Portsmouth  Flats;  236,815  cubic 
yards  material  dredged  from  Western  Branch  and  SewaU's  Point  Bar,  '81,  98B. 
188l~'82.  119,147  cnbio  yards  material  dredged  from  Sewail's  Point  Bar ;  218,466, 
cubic  yards  material  dredged  from  East  and  South  branches  of  Elizabeth  River, 
and  from  Sewail's  Point  Bar,  '82,  1070,  1071. 
188&-'83.  118,191  cubic  yards  material  dredged  in  completion  of  Morgan's  contract ; 
424,010  cubic  yards  material  removed  from  bar  opposite  Sewail's  Point  and 
Eastern  Branch,  '83,  838,  839. 
1883-'84.  137,752  cubic  yards  material  dredged  from  South  Pass,  Eastern  Branch. 

and  vicinity  of  Town  Point,  '84, 1028. 
1884-'85.  116,399  cubic  yards  material  dredged  from  Eastern  and  Southern  branches, 

'85,  1008. 
188r>-'86.  469,944  cubic  yards  material  dredged  from  Elizabeth  River  channel  (Nor- 
folk Harbor  approach),  '86,  957. 
1886-'87.  265,570  cubic  yards  dredged  from  Southern  Branch,  and  steam-tender 
built,  '87,  964.    179,992  cubic  yards  dredged  from  vicinity  of  Lambert  Point 
Light,  '87,  969. 
Projects. 
By  United  States  Advisory  Board,  1878,  for  excavation  of  a  channel  25  feet  deep  at 
mean  low  water,  and  500  feet  wide,  from  the  deep  water  of  Hampton  Roads  to 
Norfolk  Harbor,  and  to  the  Gosport  navy-yard  above  on  Southern  Branch  of 
the  Elizabeth  River;  also  for  improvement  of  the  harbor  proper  by  dredging 
at  mouth  of  Eastern  Branch,  and  by  dredging  off  the  fore-slopes  of  Portsmouth 
and  Berkley  flats.    Estimated  cost,  $378,000,  '78,  73,  518;  '79,  673;  '80,  815. 
From  1876  to  1884,  inclusive,  $225,000  was  appropriated  for  this  work. 
In  1885  the  project  was  revised  so  as  to  secure  a  channel  25  feet  deep  at  low  water 
and  500  feet  wide  by  dredging  from  deep  water  at  Hampton  Roads  to,  Norfolk 
and  the  navy-yard  on  the  Southern  Branch ;   also  a  channel  on  the  Eastern 
Branch  22  feet  deep  and  300  feet  wide  at  the  Norfolk  and  Western  Railroad 
Bridge,  increasing  to  700  feet  at  its  mouth.    A  bulkhead  3,000  feet  in  length, 
bounding  Berkley  Flats,  would  l>e  built  to  receive  the  dredged  material  and 
maintain  the  dredged  channel.    Estimated  cost,  $507,744,  '85,  155, 1016. 
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1V4MRFOJLK  HARBOR,  TA.-C<mMnii«d. 

Operations— Conticaed. 
By  Capt.  HlnnuHii  1885,  for  improvement  of  approach  to  Korfolk  Harbor  and  United 
States  navy-yard,  by  advancing  port- wardens'  line  from  Poinc  Norfolk  to  Laoi- 
bert's  Point,  to  12-foot  curve  by  coustracting  4,000  linear  feet  of  diking  and 
drodring  channel  to  25  feet  mean  low  water.    Estimated  ooert;  $255,600,  '85, 
1036. 
The  Board  of  Engineers  of  1887  considered  that  the  Pinner  Point  Dike  shoald  not 
be  built  until  the  port- wardens'  line  ttom  Lambert's  Point  becomes  an  actu- 
ality, 'a%  974. 
ttanreys.  ^ 

Examination  of  channel  through  bar  at  Western  Branch  and  at  Poe^moath  Fiats, 

1880  *80  819. 
1885.  Of  harbor  from  Point  Norfolk  to  United  States  navy-yard  on   Sonthcrm 

Branch,  and  to  Gampostella  Bridge  over  the  Eastern  Branch,  '05,  1006. 
Haps. 
Month  of  Elisabeth  River,  *80,  816. 
Portsmouth  Flats,  '80,  816. 
Elizabeth  River,  Eastern  Branch,  '82,  1072. 
Eastern  branch  of  harbor,  '85,  1008. 
Norfiilk  Harbor  approiMjh,  ^85,  1026 ;  '87,  970. 
Sonthern  Branch,  '87,  966. 


NORTHEAST  RIVER,  MD«~Improvbmbnt  of. 

(Continued  from  Vol.  I,  p.  374.) 
Ap»ropriatlonflu 

1872 $10,000 

1880 5,500,  '80,  622. 

Commerce. 

Information  as  to,  '81,  853. 
Contracts. 

18-iO.  J.  Van  Patten,  for  dredging,  at  24  cents  per  cubic  yard,  '81,  a>3. 
Enn^lneers. 
Chief  of  Enginexbs. 

Reports,  '80,  99;  '81,  130;  '82,  128;  '83,  133. 
Enqinbbr  in  Charge. 
Lieut.  Col.  W.  P.  Craighill,  1872-'83.    Reports,  '80,  621 ;  '81. 852 ;  '82,  840 ;  '83, 
666. 
Operations. 
1873-80.  Operations  suspended,  '80,  621. 

1880-^81.  19,876  cubic  yards  material  dredged  from  the  chann^  '81,  850. 
1881-'82.  No  operations,  '82,  840. 
Projects. 
The  appropriation  of  |10,000  in  1872  was  expended  In  dredging  a  channel  5  feet 

from  the  5-foot  curve  in  the  riyer  to  the  wharves.  '73,  71, 750. 
By  Lieut.  Col.  Craighill,  1880,  for  increasing  the  deptn  of  the  existing  channel  from 
the  5-foot  curve  near  the  river's  mouth  to  the  wharf  at  Northeast,  to  6  feet  mean 
low  water ;  also  widening  the  same  to  75  feet  and  enlarging  the  tnming-basin 
in  f^ont  of  the  wharf.    Estimated  cost,  |5,500,  '80,  621. 
Snnreys. 
Examination,  1880,  '80,  621. 


NORTH  FOBKED  DEEB  BITEB«  TETVN.    (See  Dksb  Rivbr,  North 

AND  South  Fork»  of.) 


IfOBTH  LANDIBTO  BIVEB,  TA.  AND  If.  C— Improvkment  of. 

(Continued  ftom  Vol.  I,  p.  375.) 

Appropriations. 

1879 125,000 

1880 15,000,  '80,825. 

1881 7,500, '81,995. 

1882 8,000, '82,  1079. 

Total 55,500 


364  INDEX   OP 

IfOBTH  JLANDIIfO  BITEB,  WA.  AND  Bl.  C-Coniinaod. 

Contracts. 

1879.  O.  H.  Ferris,  for  dredging,  at  15(  cents  per  oabio  yard,  '80,  825. 
En^neers. 
Chikf  of  Enginebrs. 
Bei>ortB,  '80,  120;  '81,  160;  '82,  156;  '83, 166;  '84,  166;  '85,  158;  '86,  153;  '87, 
119. 
Engineers  in  Charge. 
Capt.  C.  B.  Phillips,  1878-'81.    Beports,  *80,  824;  '81,  993. 
Capt.  J.  Meronr,  1881-^84.    Reports,  '81,  993;  '82,  1078;  '83,  844. 
Capt.  F.  A.  Hioinan,  1884-'—.    Beports,  '84,  1032;  '85,  1035;  '86,  960;  '87,  984. 
Assistant 
O.H.  Elliot.    Report, '80,  825. 
Operations. 
1879-'80.  110,000  cubic  yards  material  dredged  from  three  shoals  in  the  river; 

stumps,  logs,  and  similar  obstractions  removed,  '80,  824. 
1880-'81.  64,354  cubic  yards  material  dredged  from  the  channel;  removal  of  ob- 
structions continued,  '81,  994. 
1882-'83.  13,310  cubic  yards  material  dredged  from  channel ;  removal  of  obstruc- 
tions, 720  stumps,  trees,  etc.,  '82,  1079. 
188:W84.  7,011  logs,  stumps,  and  obstructions  removed  from  channel,  '84,  1032. 
1884-'85.  497  logs  and  stumps  removed;  construction  of  combined  steam-hoister 

and  pile-driver  commenced,  '85,  10:15. 
1885~'87.  No  operations,  '86,  962;  '87,  984. 
Projecto. 
By  Capt.  Phillips,  1879,  for  the  formation  of  a  channel  80  feet  wide  at.  and  9  feet 
deep  above,  ordinary  stage  of  water  for  its  entire  length  of  17  miles  oy  straight- 
ening upper  river  at  abrupt  bends  b^  dredging  and  by  removal  of  stumps, 
snags,  aud  similar  obstructions.    Estimated  cost,  $88,000,  '79,  691 ;  '80,  824. 
Not  considered  susceptible  of  permanent  improvement,  '86,  153. 
Snrveys. 
Examination,  1885,  '85,  1035. 


nrOBTH  BITER  BAR,  CIJBBITIJCK  SOinVD  AND  COANJTOK 
BAY.  N.  €•  (Bee  Currituck  Sound,  Coanjok  Bat,  and  North  Bitbr 
Bar,  N.  C.) 


NOBTH  BITER9  ]!Il€II.--£xABnNATioN  of,  bstwbkn  Essbx  and  North 

BRIDGES. 

Bn^neers. 

Chikf  of  Enoinbbrs. 

Report,  '87,  294. 
Enginver  in  Charge. 
Lieut.  Col.  O.  M.  Poe,  1886.    Report,  '87,  2271. 
Plans. 
Lieut,  (-ol.  Poe,  1886,  reports,  in  view  of  the  fact  that  the  whereabouts  of  the 
above  locality  could  not  be  ascertained,  that  the  same  is  unworthy  of  improve- 
ment, '87,  2271. 
8iirve:|rs. 
Examination  ordered  by  act  of  August  5,  1886.    Made  under  direction  of  Lieut. 
Col.  Poe,  '87^2271. 


NORTH  RITER,  BT.  T.    (See  Hudson  River.) 


NORTH  AND  SOUTH  HERO  ISLANDS,  L.AKE  CHANIPI.AIN. 

(See  Lake  Champi^in.) 
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BIOBWAUK  HABBOB,  COBTBIt— iMPROTsmMT  of. 

(Continued  from  Vol.  I,  p.  375.) 

Appr^priatioiM. 

18a9-'79 $53,080 

1880 5,000, '80,  466. 

1881 6,000, '81,610. 

1882 ,-.  5,000, '82,623. 

1884 5, 000, '84,  654. 

1886 3. 000, '86,  651. 

Total 76,080 

1888 28,000,aotof  Aagofltll,  1888. 

Statement  of  appropriationB,  '81,  610;  '82,  623;  '87,  617. 
ComoMrce. 

BosiDeaB  of  Sonth  Norwalk  requires  channel  of  greater  dimensions,  '84,  665. 
C#ntracte* 

1879.  H.  N.  A  A.  J.  Beardsley,  for  dredging,  at  10, 11,  and  38  cents  per  cubic  yard, 
^80,467. 

1880.  H.  N.  A.  A.  J.  Beardsley,  for  dredging,  at  12  and  14  cents  per  cubic  yard,  '81, 
611. 

1881. 


1885.  H.  N.  Beardsley,  for  dredging,  at  9i  cents  per  cubic  yard, '85,  657. 

1886.  A.  J.  Beardsley  A  Son,  for  dredging,  at  Hi  cents  per  cubic  yard,  '87,  618. 
Knffiiieers* 

Chibf  of  Engikbbbs. 

Beports,  '80,  80;  '81,  95;  '82,  96;  '83,  91;  '84,  97;  '85,  87;  '86,  88;  '87,  60. 
Bnginxbrs  IK  Charoe. 
M^.  J.  W.  Barlow.  1875-'83.    Beports, '80,  465 ;  '81.  609 ;  '82,  622. 
Lieut.  Col.  W.  McFarland,  ld83-'86.    Beports,  '83,  523;  '84,  654;  '85,  656. 
Lieut.  Col.  D.  C.  Houston,  1886-'--.    Beports,  '86,  649;  '87,  616. 
Operations* 
1879-'80.  45,519  cubic  yards  material  dredged,  '80,  466. 
188(M81.  38,063  cubic  yards  material  dredged,  '81,  609. 
1881-'82.  26,159  cubic  yaids  material  dredged,  '82,  622. 
1882-'d3.  25,003  cubic  yards  of  mud  and  shells  dredged,  '83,  523. 
1883-^84.  No  operations  from  lack  of  funds,  '84,  654. 
1884-85.  15.464  material  dredged  from  western  side  of  channel,  '85,  656. 
1885-^86.  34,824  cubic  yards  material  dredged,  '86,  650. 

1886-'87.  20,427  cubic  yards  material  dredged  from  channel  aboye  railroad  bridge, 
'87,617.  "^  *  *' 

Pliysical  Cliaracteristlcs. 

Situation  and  surroundings  of  Norwalk  Harbor,  '85,  656. 
Projecto. 
The  project  of  1872  proposed  the  formation  of  a  channel  by  dredging  100  feet  wide 
and  6  feet  deep  from  the  mouth  of  the  river  to  the  Stone  Bridge  in  Norwalk  at 
an  estimated  cost  of  t34,000,  '72,  902. 
In  1881  the  project  was  modified  to  admit  of  a  depth  of  8  feet  below  South  Nor- 
walk, '81,  609.    From  1872  to  1886.  indusiye,  $76,000  was  appropriated,  when, 
in  1886.  it  was  estimated  that  $7,000  would  be  required  to  complete  project, 
'86,  650. 
SaFvcys* 
Norwalk  Biyer,  '82,  622. 
Maps. 
Norwalk  Harbor,  '85,  656. 


NOTTOWAY  BIV£B,  TA«-IicPBOvmfBiiT  of. 

(Continued  £rom  Vol.  I,  p.  376.) 

Appropriatioiuu 

1880 $5,000, '80,  823. 

1881 2,000, '81,993. 

Coinmeree. 

.  Inp¥oyem«nt  oot  Mowed  by  uny  inorewie  in  Qommeroe,  'a3i  644 ;  99, 159« 


3£/6  INDEX  OF 

1V4ITTOWA  Y  BIITBB,  VA.-Coiitiiiaed. 
Enirineers. 

ClIIKF  OF  EnOINKRRS. 

Beporte,  '80,  119;  '81,  160;  '82,  156;  '83,  162;  '84,  165;  '89,  156;  '88,  151; 
'87,  121. 
Enginekrs  in  Chargr. 
Capt.  CJ.  B.  PhiUips,  1878-'81.    Report,  '80,  823. 
Capt.  J.  Mercur,  lU81-'84.    Beports,  '81,  992 ;  '82.  1077 ;  '83,  843. 
Capt.  F.  A.  HiniiiaD,  1884-'—.    Reports,  '84,  1031 ;  '35,  1033 ;  '86, 961 ;  '87, 988. 
Operations. 
18dl-'d2.  2,941  snags,  logs,  atid  similar  obstructions  removed  &om  channel.  '82. 

1078. 
lS82-'87.  No  operations,  *84,  1031 ;  '85, 103:{ ;  '86,  961 ;  '87, 988. 
Projeetfiu 
By  Capt.  ^billips,  1878,  for  the  formation  of  a  channel  not  less  tha&  Od  iMt  vide 
and  9  feet  deep  from  the  mouth  to  railroad  bridge,  and  tbenoeto  PeieHa  Bndge, 
50  miles  above  the  mouth,  2  teet  deep  by  the  removal  of  logs,  snags,  and  rninkeg 
vessels.    Estimated  cost,  |9,000,  '79,  720,  722;  '80,  833. 
In  1887  Capt.  Hinman  considered  that  there  was  no  demand  for  the  oootpMlon  of 
the  project,  '87,  988. 
Snnreys. 
Examination,  1883,  '83,  844. 
Examination  of  lower  river,  '85, 1033. 


NOXUBEE  mVEB,  IIIISS.— Improvxmbkt  or. 
(Continued  from  Vol.  I,  p.  377.) 

Appropriations. 

1800 $12,000, '80,  1093. 

1881 8,000, '81,  1214, 

1882 10,000,  '82,  129rJ. 

1884 7,500, '84,  1214. 

1886 7,500, '86,  1203. 

Total 45,000 

1888 5,000,  act  of  August  11, 1888. 

Statement  of  appropriations,  '87,  K)!!9. 
Commerce. 

Estimated  value  of  commerce  to  be  benefited,  '81,  1214. 

Commencement  of  traffic  after  improvement,  '83,  1024. 
Engrineers. 

CUIRF  OF   KNOIKESRS. 

Reports, '80,  139,140;  '81.188;  '82,184;  '83,196;  '84,204;  '85,211;  '86,208; 
'87,  175. 
Engineer  in  Chabge. 
MaJ.  A.  N.  Damrell,  1879-'—.    Reports,  '80,  1092,  1093;  '81,  1212;  "82,  1296; 
'83,  1022;  '84,  1356;  '85,  1356;  '86,  1201 ;  '87,  1328. 
Assistant. 
J.  P.  Fresenius.    Report,  '80,  1093. 
Operations. 
1880-'81.  13,416  trees,  stomps,  and  logs  removed  from  channel,  carrying  the  work 
of  improvement  over  38  miles  of  river;  one  snag  and  one  quarter  Doat  built. 
•81,  1213. 
1881-'82.  13,416  snags,  logs,  trees,  and  other  obstructions  removed,  '82, 1296. 
1882-'83.  12,827  logs,  trees,  and  snags  removed,  '83,  1023. 
188:)-'84.  No  operations  lor  lack  of  funds,  '84,  1212. 
1884-'85.  12,317  trees,  logs,  snags,  and  stumps  removed,  '85,  1357. 
1885-'86.  5,188  trees,  stumps^  and  snags  removed,  making  55  miles  of  river  wholly, 

aad  36  miles  partially  improved,  '86,  1202. 
1886-'87.    750  snags,  logs,  and  stumps  removed,  and  385  trees  out,  '87  13SSK 
Physical  Cliaracterlstics. 

Condition  of  river  and  obniructions  therein,  '80,  1096. 
Plans. 
In  18^  Msi|.  Damrell  did  not  consider  the  river  worthy  of  improToiBeiit  by  leeks 
and  dams,  '87, 1343. 
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MOXVBEE  RITEB,  HlSS.-Coniimaed. 

Projects 

By  Capt.  Damrelly  USSO,  for  imptoyement  of  river  from  Maoon  to  ito  moath,  a  dis- 
tance of  69miieBy  by  removal  of  snags,  logs,  trees,  and  similar  obstraotions  to 
navigation.    Estimated  cost,  165,245,  '80, 1093;  '87,  1329,  1343. 
Surveys. 

Ordered  by  act  of  March  3,  1879.    Made,  1880,  ander  direction  of  Capt.  Damiell, 
'82,  1093. 

Exsmination  for  improvement  by  locks  and  dams  ordered  by  act  of  Angnst  5,1866« 
Made  under  direction  of  Maj.  Damrell,  '87  1343. 

Maps. 
'84,  1212. 


OAKLAIVD  HABBOR«  GAI«.—Iicpboyembnt  or. 

(Continned  from  Vol.  I,  p.  377.) 

Appropriations. 

1874-'79 1415,000 

1880 60, 000, '80, 2231. 

1881 60, 000, '81, 2464. 

1882 200, 000, '82, 2529. 

1884 139, 600, '84, 2179. 

1886 60, 000, '86, 1910. 

Total 934,600 

1888 350,000,actofAnga8tll,  1888. 

Note.— The  appropriation  of  |60,000  in  1879  stated  as  returned  to  the  Treasury,  '80, 
2229.    By  subsequent  statements  of  appropriations  it  does  not  appear  that  this 
occurred. 
€ontraet8. 

1880.  D.  Jordan,  for  jetty  construction,  '81, 2464. 

1881.  J.  Hackett.  for  dredging,  at  33  and  38  cents  per  cubic  yard,  '81, 2464.  Han- 
cock A  Kelso,  for  jetty  construction,  '82,  2530. 

1882.  Lorenz  &  J.  Terkelson,  for  stone,  '82, 2530.  A.  W.  Yon  Schmidt,  for  dredg- 
ing, at  19i  cents  per  cubic  yard,  '83, 1963. 

1884.  E.  W.  Emerson,  for  jetty  construction.  '84,  2180.    T.  Williams,  for  dredging, 
at  43  cents  per  cubic  yard,  '85,  2330.    E.  J.  Lukens,  for  dredging,  at  12  cents 
per  cubic  yard,  '85,  2330. 
1886.  Von  Schmidt  &,  McNee,  for  dredging,  at  16  cents  per  cubic  yard,  '87, 2423. 
Eng^ineers. 
Chief  of  Engineers. 
Reports,  '80, 234 ;  '81,  320 ;  '82,  314 ;  '83, 326 ;  '84, 330 ;  '85, 357 ;  '86, 350;  '87, 
317. 
Engineer  in  Charge. 
Col.  O.  H.  Meudeil,  1875>'— .    Reports,  '80, 2229 ;  '81, 2461 ;  '82, 2527 ;  «83, 1961 : 
'84,  2177,  2183, 2185 ;  '85, 2327 ;  '86, 1907 ;  '87, 2420. 

A  OST  AT  A  N1* 

L.  J.  Le  Conte.    Reports,  '83, 1963 ;  '84, 2180 ;  '85, 2330. 
Liegrai  Proceedings. 

Opinion  of  Attorney-General  as  to  rights  of  United  States,  '81, 2462. 
lieprisiation. 

Provision  of  act  of  March  3,  1879,  requiring  release  to  title  of  certain  lands,  '80, 
2229. 
Operations. 

History  of  work,  '86,  1907. 

1879-'80.  No  operations  in  consequence  of  failure  to  close  negotiations  with  Oakland 
Water-Front  Company,  '80, 2229. 

1880-^81.  3*3,900  tons  stone  delivered  in  the  work,  raising  the  north  wall  to  hiffh- 
water  mark  for  a  distance  of  5,700  feet,  and  south  wall  to  a  height  of  5  feet 
above  low  water  for  a  distance  of  9,300  feet ;  42,300  cubic  yards  material  dredged 
from  the  channel,  '81, 2462. 

1881-82.  46|552tons  stone  delivered  in  jetties;  243,735  cubic  yards  material  dredged 
from  the  channel,  '82,  2529. 

1882-'83.  :)2,3ol  tons  stone  delivered  in  the  Jetties;  92,055  cubic  yards  material  ex- 
cavated from  channel- way  and  tidal  basin,  '83, 1965. 
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OAKI.A1VD  HARBOR,  CAI«.-Contiiiiied. 

Operatloiift— Continued. 

1883-'84.  36,903  tons  stone  deliTered  and  placed  in  Jetty ;  603,223  enbio  yards  mate- 
rial dressed  from  channel-way  and  tidal  basin,  *84, 2178. 

lS8i-^9&.  16,685  tons  stone  deliyered  in  jetties;  59,089  onbio  yards  material  dredged 
from  ship-channel,  and  30,047  cubic  yards  from  the  tidal  basin,  '85, 2331. 

1865^^.  696,312  cubic  yards  material  dredged  from  tidal  basin,  '86, 1909. 

1886-^87.  322,8^2  cubic  yards  material  dredged,  '87, 2420. 
Projects. 

By  Board  of  Engineers,  1874,  to  secnre  a  ship-channel  entrance  18  to  20  feet  deep  at 
low  water  by  the  construction  of  two  training- walls  eztendins  from  the  shore 
to  deep  water  in  San  Francisco  Bay,  the  formation  of  a  tidal  basin  at  the  head 
of  the  harbor,  and  the  connection  by  a  canal  of  the  Oakland  Estuary  with  that 
of  San  Leandro  for  the  purpose  of  increasing  the  tidal  basin.  Estimated  cost, 
$1,814,529,  '74,  u,  382,  383;  '86, 1907;  '87, 2419. 
Hmrwejn* 

Hydrogrophio  surrey  of  entrance  and  vicinity,  '81,  2468. 

Examination  of  channel  between  the  Jetties  and  in  front  of  Oakland,  '81, 2462. 

Hydrographio  surrey  of  entrance,  '82, 2529. 


OAK  ORCHARR  HARBOR,  If.  T.— Iucprovsmxnt  of. 
(Continued  fh>m  Vol.  I,  p.  378.) 


AppropriatiOBS. 

l©6-^9 


$173,000 

1880 500, '80,  2206. 

1882 3, 000, '82,  2444. 

1884 5, 000, '84,  2136. 

1686 12,500, '86,  1886. 

Total ....  .-.--.     194  000 

1888 V-V-!"I!I        6|000,act  of  August  11,  1888. 

Appropriations  prior  to  1880,  '81,  2435. 
Eiifflneers. 

Chdef  of  Engineers. 
Beports,  '80, 230 ;  '81,  317 ;  *82,  311 ;  '83,  319 ;  '84,  322 ;  '85, 347 ;  '86, 342 ;  '87, 
307. 
Engineers  in  Charge. 
Ueut.  Col.  W.  McFarland,  1875-'83.    Beports,  '80,  2206 ;  '81,  2435;  '82,  2443. 
Lieut.  Col.  H.  M.  Robert,  1683-'85.    Reports,  '83,  1941 ;  '84,  2136. 
Capt  E.  Magnire.  1885-'86.    Reports,  '85,  2-^70;  '86,  1886. 
Capt.  C.  F.  Palfrey.  1886,  '87,  2369. 
Capt.  F.  A.  Mahan,  1886-'—.    Report,  '87,  2369. 
Operations. 
1881-^82.  129  linear  feet  of  outer  part  of  east  pier  leveled  up,  filled,  and  redecked; 
vacant  space  filled  with  crib- work;  69  feet  of  inner  part  of  west  pier  rebuilt, 
'82,  2443. 
1882-'84.  No  operations,  '83,  1941 ;  '84,  2136. 
1884-^85.  1,072  linear  feet  of  west  pier  superstructure  rebuilt  and  redecked,  '85, 

2270. 
1885-^87.  No  operations,  '86,  1886;  '87,  2369. 
Projects. 
From  1836  to  1880,  inclusive,  |173,500  was  appropriated  and  applied  to  the  exten- 
sion of  two  piers;  dredginji;  in  the  channel  between  the  piers,  and  in  repairs, 
'74,  i,  343;  '76,  ii,  579;  '8a,  2206. 
In  1881  Lieut.  Col.  McFarland  proposed  the  further  extension  of  both  lines  of  pier 
500  feet  or  to  the  12 -foot  curve  in  Lake  Ontario,  deepening  the  channel  between 
the  piers  to  12  feet,  by  dredging.     Estimated  cost,  1100,000,  '81, 2435. 


OB£Iif'S  RIF£R*FaoM  the  point  wherb  improvsmsnts  have  HERKToypiOQ 

BEEN  MADE  TO  THE  MOUTR  OF  THE  WEST  FORK^  TSNN. 

Ezaminatioii  ordered  by  sot  ol  A,ngwt  b,  1886,  '87,  236. 
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OBBT'S  BlTfiB,  TBN M.-Impsowmsst  of. 

(Contianed  from  Vol.  I,  p.  380.) 

Appropriations. 

1880 $4, 000, '80, 1688. 

1881 2, 500, '81, 1869. 

188B 5, 000, '82, 1893. 

Biiirineers. 

Chief  of  Enoinbers. 

Reports,  80,  187 ;  '81,  254 ;  '82.  247 ;  '83,  255 ;  '84,  255;  '87,  236. 
Enoinber  in  Charge. 
Maj.  W.  R.  King,  1878'-84.    Reports,  '80,  1688;  '81,  1868;  '82, 1853;  '83, 1498; 
ov,  loo«. 
Operations. 
18bO-'dl.  45  cabio  yards  solid  rock  and  1,782  cnbio  yards  gravel  and  loose  rook  re- 
moved from  channel ;  1,758  logs,  snags,  and  trees,  also  removed,  '81,  1869. 
1881-^82.  691  cnbic  yards  riprap  dam  bniit ;  2,644  cnbio  yards  loose  rock  and  gravel 

and  63  cubic  yards  solid  rock  removed,  '82,  1853. 
1882-'d3.  63  cubic  yards  rook  and  481  cnbic  yards  gravel  excavated,  220  cubic 

yards  stone  quarried,  and  418  cubic  yards  riprap  dam  built,  '83,  14S9. 
1883-'84.  1,516  cubic  yards  stone  quarried ;  2,363  cubic  yards  riprap  dam  built ;  370 
oobic  yards  solid  rock  and  3,365  cubic  yards  gravel  removed  from  river;  268 
snags  removed,  completing  work  of  improvement,  '84,  1652. 
Projects. 
By  Capt.  Overman,  1879,  for  a  3-foot  navigation  on  the  river  by  dredging  and  rock 
excavation,  construction  of  riprap  dams,  and  removal  of  snags,  logs,  trees,  and 
similar  obstrnctions.    Estimated  cost,  $11,869,  '79,  1275,  1x79,    l^tojeot  com- 
pleted,'84,  1652. 
Snnrejrs. 
Examination  from  point  where  improvements  have  been  made  to  the  month  of 
West  Fork  ordered  by  act  of  August  5,  1886,  '87,  236. 


OBIOHr  BITEB9  TBNM •— ExutONATiOK  of. 

Commerce. 

River  travel  and  lumber  traffic,  '81,  1489. 
Engineers. 

Chief  of  Engineers. 

Reports,  '80,  158;  '81,  213. 
Engineer  in  Charge. 

Maj.  W.  H.  H.  Benyaurd.    Report,  '81, 1486. 
Assistant. 
J.  Harrison.     Report,  '81,  1487. 
Physical  Characteristics. 
Condition  of  river,  1880,  nature  of  obstrnctions,  and  character  of  surrounding 
country,  '81,  1487, 1488. 
Plans. 
By  Msij.  Benyaurd,  1880,  for  improvement  of  Obion  River  for  a  distance  of  115 
miles  from  its  mouth  by  removing  snags,  logs,  leaniuff  timber,,  and  similar  ob- 
structions, thereby  securing  a  least  chann^  depth  of  4  feet.    Estimated  cost 
(including  construction  of  flat-boat  and  purchase  of  outfit),  128^809,  '81, 1487, 
1489. 
Svrveys. 
Ordered  by  act  of  June  14,  1880.    Made,  1880,  under  direction  of  Mat.  Benyaurd, 
'81, 1486. 


OCCOqUAUr  RITBB,  TA.~-Improvbmsnt  of. 
(Continued  f^m  VoL  I,  p.  380.) 


Appropriations. 

1873-'78 125,000 

Appropriations  prior  to  1880,  '80,  755. 

Chief  of  Engineers. 
Report,  '80, 112. 

1443  EN 24 
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OCCO^VAlf  RITBK,  irA.-Coiitinned. 

E  liirili^eni— Continaed. 
Enoimeer  in  Chabob. 
S.  T.  Abert»  U.  8.  Agent,  1874-'--.    Report,  '80, 753. 
OperatiOBS. 
History  of  operations,  '80,  7M. 

1879-*80.  Dredging  nnder  contract  of  1878  completed.:  channel  thronsh  sand-bar 
below  Occoqaan  redredeed:  channel  75  feet  wide  dredged  thiongh  bar  opposite 
wharves  at  Qcoeqnan ;  876  linear  feet  c^ pile  dike  bnilt ;  completing  operations 
in  accordance  with  the  project  for  improTcment  and  the  demands  of  eonun^cve, 
'80,  754,  755. 
Projects. 
By  Lieut.  Col.  Craighill,  1873,  for  excaration  of  channel  100  feet  wide  and  5  feet 
deep  at  low  water  throngh  the  flats  "Lower  Mud,"  'VUpper  Mud,"  and  <<Saiid 
Bar."    Estimated  cost,  •18,000,  '73,  820,  835;  *80,  754. 
In  1875  8.  T.  Abort  proposed  the  oonstrnction  of  a  dike  for  the  improToment  of  the 
bar  below  Occoqaan,  at  a  cost  of  |5,000,  '76,  i,  347 ;  '80,  754. 


OClULeCKOIVEfi  KITEB,  FJLA.-SuRyET  ov. 
(Continned  from  Vol.  I,  p.  381.) 

1^ $5,000. 

ClHBV  OV  ENQINHBRS. 

Reports,  '80,  141;  '81, 189;  '82, 185. 
Emoineer  in  Charoe. 
eapt.  A.  N.  Damrell.    Beport,  '82,  1307. 

AflSISTA  NX. 

P.  Robinson.    Report,  '82,  1307. 
PtajTslcal  CtaaraoiMtotlcs. 

Description  of  river  and  its  obstmotions,  '82,  1307. 
Plans. 
By  Capt.  Damrell,  1881,  for  improyement  of  river  from  month  to  Old  Biyer  Lake, 
by  removal  of  snags,  logs,  and  similar  obstructions,  $1,000.    For  improvement 
above  Old  River  Lake,  $5,000.    Improvement  not  recommended,  '82,  1307. 
Sarvejrs. 
Ordered  by  act  of  June  14, 1880.    Made,  1881,  under  directi<m  of  Capt.  Damxell, 
'82,  1307. 


OCimri^OEE  BITER,  OA.— iMPROTBBnENT  of. 

(ContiBiied  from  Vol.  I,  p.  382.) 
Appropriatidns. 

IStIs-'T* $37,000 

1880 7,000, '80.  1703. 

1881 5,000, '81,1876. 

1882 5,000, '82,  1860. 

1884 3,000,  •84,  1657. 

1886 7,500, '86,  1160. 

Total 64,500 

1888 15,000,  act  of  August  11, 188a 

Conmerce. 
Benefit  of  improvement,  '80, 1702. 
Increase  of  traffic,  '83,  1504. 
Contracts. 

lStJ7.  M.  A.  Sweeney  A  Brothers,  for  snag-boat»  '87,  1277. 
Envineers. 
Chief  of  Enoinbebs. 
Reports,  '80,  189;  '81,  256;  '82,  250;  '83,  257;  '84,  257;  '85,  199;  '86,  198: 
'87,  167, 
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OClHVJLeBE  BITBR,  OA.— Continiied. 

ENOINBERS  IX  CHA.RGB. 

Maj.  W.  R.  King,  1877-^&5.    Reports,  *80,  1701 ;  '81,  1875;  '82,  1858;  '83, 1503; 

'84,  1666. 
Capt.  R.  L.  Hoxie,  1885-'-.    Reports,  '85,  1295;  '86, 1159;  ^87,  1276. 
Assistants*  * 

B.  W.  Frobel.    Reports,  '80.  1701 ;  '81,  1876. 

C.  A.  Locke.    Report,  '82,  1859. 
Operations. 

ld79-'80.  963  snags  and  84  trees  removed  from  river-bed;  steam  derriok-boat  built, 
'80, 1701. 

1880-'81.  359  oabio  yards  rook,  clay,  and  640  snags  removed  from  channel,  '81, 1876. 

1881-^.  921  snags  and  1,689  cabic  yards  material  removed  and  excavated  frvm  the 
channel,  '82, 1859. 

188-V83.  90  snags  and  trees  removed :  3  log  dams  and  2  Jetties  bnilt,  '83, 1504. 

1883-^84.  216  snags  and  trees  removea  from  65  miles  of  channel,  '84, 1657. 

1884-^85.  Work  of  cleaning  river  channel  continned,  '85, 1296. 

1885-'86.  585  trees  felled  and  removed ;  70  logs  and  stumps  cnt ;  611  logs  and  8nag# 
removed  Arom  river-bed,  '86, 1160. 

1886-'87.  No  operations,  '87,  1277. 
Projects. 

By  Capt.  King,  1877,  for  formation  of  channel  80  feet  wide  and  with  a  low- water 
depth  of  4  feet,  from  Macon  to  month,  by  removal  of  sand  and  gravel  bars,  rock- 
reefs,  snags,  trees,  and*bimilar  obstrnctions.  Estimated  cost,  $56,240,  '87,  91, 
600*  '82  1859. 

The  estimated  cost  was  increased  in  1882-'85  and  '86  to  1112,480,  '82, 1859;  '85, 1297; 
'86^1160;  '87,  1276. 


OCOBTIifi  BITIiR,  OA.— ^IMPROTXMSNT  or. 
(Continned  from  Vol.  I,  p.  382.) 

Appropriations. 

1878-^79 tn.500 

1880 1,500,  '80,  1704. 

1881 2,500,  '81,  1677. 

1882 5,000, '82,  1861. 

1884 3,000,  '84,  1659. 

1886 9,000, '86^1162. 

Total 32.500 

l^m 12,500.  act  of  August  11, 1888. 

Commerce. 

Amount  of  traffic  on  the  river,  '83, 1504. 
Contracts. 
1887.  M.  A.  Sweeney  Sc  Brothers,  for  steam  snag-boat  construction,  at  |8,000,  '87, 
1275. 
Gnirineers. 
CmvF  OF  Engineers. 
Reports,  '80, 190;  '81,  257;  '82,  251;  '83,  258;  '84,  258;  '85,200,  207;  '86,198; 
'87, 166. 
Engineers  in  Charge. 
Maj.  W.  R.  King,  1878-'85.    Reports,  '80,  1703;   '81,  1876;  '82, 1860;  '83, 1505; 

'84  1658 
Capt.'R.  L.'  Hozie,  1885^^.    Reports,  '85, 1297, 1329, 1331 ;  '86, 1161 ;  '87, 1272. 
Assistants 

B.  W.  Frobel.    Reports,  '80, 1703.. 

C.  A.  Locke.    Reports,  '84, 1658 ;  '85,  1330, 1332. 
Operations. 

1879-'80.  813  snags,  stumps,  and  trees  removed  fiM>m  river  between  Dublin  and 

mouth,  '80, 1703. 
1880-'81.  236  lo^By  snags,  and  trees,  and  quantities  of  drift  removed^  '81, 1877. 
1881-^82.  30  cubic  yards  of  rock  es^cavated  and  489  logs,  snags,  ana  trees  removed, 

'82,1860.  o  o> 
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OCOBTEB  BITEB,  OA.-^ontiiiiied. 

Operations— ContiDued. 

148^'83.  199  snags,  410  overhftDging  trees  remoTed,  and  245  cnbio  yaida  log  and 
brnsh  Jetty  pat  in,  '83, 1505. 

1883~'84.  352  cnbic  yards  loose  rook  removed  from  channel ;  340  cnbio  yaida  rook 
placed  in  dams  and  slope  walls ;  95  snags  and  trees  removed,  '84, 1658. 

1884-'85.  Channel  cat  through  rock-reefs  at  Chaney's  Shoal;  snags  and  obstrao- 
tions  removed,  '85, 1297. 

18^-^86.  No  operations,  '86, 1161. 

1886-^87.  129  logs,  snags,  and  trees  removed,  '87, 1275. 
Projects. 

By  Maj.  King,  1878,  for  both  the  prevention  and  formation  of  cat-oflb,  removal  of 
snags,  logs,  and  outting  through  rock-reefo  where  necessary,  so  as  to  seoore  a 
3-foot  low- water  navigation  from  mouth  of  river  to  Milledgeville,  '78, 105, 768.- 

From  l>$78-*86,  inclusive,  |36,500  was  appropriated,  when  it  was  estimated  that 
117,500  would  be  req^ulred  to  complete  the  project,  '86, 1162. 
Flans. 

By  Capt.  Hoxie,  1885,  for  improvement  of  Oconee  River  between  Sknll  Shoals  and 
the  Georgia  Bailroad  Bridge,  so  as  to  give  a  channel  20  inches  in  depth  and 
having  a  least  width  of  40  or  50  feet,  by  removal  of  rock  obstructions,  over- 
hanging trees,  and  snags.    Estimated  cost,  |1,500,  '85, 1332. 
Surveys. 

Of  Upper  Oconee,  from  Sknll  Shoals  to  the  Georgia  Railroad  Bridge,  ordered  by  act 
of  Joly  5, 1884.    Made,  1884,  under  direction  of  Capt.  Hozie,  '85, 1329. 


OCOIf TO  HARBOR,  WIS.— iMPBOvsMBirr  or. 
(Continued  from  Vol.  I,  p.  383.) 


^!2ir:f.!!'!^!."r:. 


$10,000, '81,2062. 

1882 15,000,  '82.2128. 

1884 15. 000, '84,  1841. 

1886 8,000, '86^  1655. 

Total 48,000 

1888 20,000,  act  of  August  11, 1888. 

Commerce. 

Commerce  to  be  influenced  by  improvement,  '80,  1975, 1976. 
Lumber  exportation,  '80,  1974. 
Contracts. 
1882.  Green  Bay  Dredge  and  Pile  Driver  Company,  for  slab-pier  construction,  '83, 

1643. 
1884.  Schwarz  A  Bemer,  for  pier  extension,  '85,  1982. 

1887.  Leathern  &  Smith,  for  poles,  at  9|  cents  per  linear  foot,  '87,  2008.     8.  Dk 
Kimbark,  for  iron,  at  S-^ff  cents  per  pound,  '87,  2008.     Gregoire  Denis,  for 
stone,  at  $4.24  per  cord,  '87,  2009.    Leathern  &  Smith,  for  pine  timber,  at 
$15.43  per  M,  B.  M.,  '87,  2009. 
Engineers. 
Chief  of  Engineers. 
Reports,  '80,  210;  '81,  274,  2062,  2069;  '82,  269;  '83,278;  '84,  277;  '85,  300: 
'86.  294 ;  '87,  260. 
Engineers  in  Charge. 
Lieut.  Col.  D.  C.  Houston,  1879-^81.    Report,  '80,  1973. 
Lieut.  Col.  H.  M.  Robert,  1881-'83.    Reports,  '81,  2061,  2064;  '82,  2128;  '83, 

1644. 
Capt.  F.  A.  Hinman,  1883~'84.    Report,  '83,  1642. 
Lieut  Col.  J.  W.  Barlow,  1884-'86.    Reports,  '84,  1840;  '85,  1962. 
Capi  C.  £.  L.  B.  DavU,  1886-'—.    Reports,  '86, 1653 ;  '87,  2006. 
Assistants 
W.  H.  Hoarding.    Report,  '80,  1975. 
L.  Y.  Schermerhorn.    Report,  '83,  1647. 
T.  £.  Hutchlngs.    Report,  '85,  1983. 
Operations. 
1882-'8:i  .300  linear  feet  of  slab-pier  built,  '83, 1643. 

1883-^84.  North  pier  extended  1,IU0  feet  and  south  pier  1,600  feet;  54,780  cnbio  yards 
material  dredged  from  the  channel,  '84,  1840, 
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OCOHTTO  HARBOR,  iriS.--Continaed. 

Operations— Continued. 
1884-^85.  1,000  linear  feet  of  pile  protection  coiupieted  and  pier  extension  oom- 

menoed ;  56,671  onbio  yards  material  dredged  from  channel,  '85,  1962. 
1885-^86.  Protection  piling  completed :  south  pier  completed  by  oonstmction  of  901 
linear  feet  of  close  pile-pier ;  north  pier  extended  fk03  linear  feet ;  30,529  cubic 
yards  material  cfredged ;  minor  repairs  to  south  pier,  '86, 1663, 1654. 
1886-'87.  65,661  cublic  yards  material  dredged  from  channel  between  piers ;  repairs 

to  south  pier,  '87,  2007. 
History  of  past  operations,  '87,  2006. 
Ptajrsical  Characteristics. 

Condition  of  river,  1879,  '80,  1975. 
Private  aad  Corporate  Worl£. 

Work  of  improvement  by  the  city  of  Oconto  previous  to  1880^  '81,  2067. 
Projects. 
By  Lieut.  Col.  Robert,  1881,  for  extension  of  slab-piers  to  10-foot  curve  by  con- 
struction of  4,000  linear  feet  of  slab-pier  and  500  linear  feet  of  crib-pier;  dredg- 
ing a  channel  from  the  entrance  to  Oconto  having  a  width  of  100  feet  and  a 
depth  8  feet  with  10  feet  at  entrance.    Estimated  cost,  |125,000,  '81,  2067*. 
Revised  in  1883,  after  a  resnrvey  of  locality,  to  $150,000,  '83»  1646;  '87,  2007. 
Surrejs. 
Ordered  by  act  of  March  3,  1879.    Made,  1879,  under  direction  of  Mai.  Houston, 

•80,  197: . 
,  Of  Oconto  River,  1883,  between  mouth  and  city  of  Oconto ;  also  of  Green  Bay  in 

yicinity  of  mouth,  '83,  1643. 
Maps. 
'84,  1840. 


OODEHrSBUROH  HABBOR,  If.  IT.— Impbovbmbnt  of. 

(Continued  from  Vol.  I,  p.  384.) 

Appropriations. 

U&-'79 $110,005.56 

1882 10,000.00, '82,  2462. 

1884 15.000.00,  '84,  2153. 

4886 10,000.00, '86,  1897. 

Total 145,005.56 

1888 15,000.00,  act  of  Augusta,  1888. 

Appropriations  prior  to  1882,  '82,  2461. 
Contracts. 

1882.  F.  Lee,  for  dredging,  at  22  cents  per  cubic  yard,  '83,  1955. 
Encroaciiments. 

Deposit  of  saw-mill  refuse  in  Oswegatchie  River  by  mill  owners,  '85,  2294. 
Engineers. 

Chief  of  Enginekrs. 
Reports,  '80,  233;  '81,  319;  '82,  313;  '83,  323 ;  '84,  327;  '85,  353;  '86,  346;  '87, 

Engineers  in  Charge. 

Lieut.  Col.  W.  McFarland,  1875-'83.    Reports,  '80,  2218,  2219;  '81,  2451;  '82, 
2461.  *--     I        »  »  »        »  I        » 

Lieut.  Col.  Robert,  1883--85.    Reports,  '83,  1954;  '84,  2153. 
Mai.  M.  B.  Adams,  18d5-'— .    Report,  '85,  2293;  '86,  1895;  '87,  2393. 
Assistants 
F.  T.  Hampton.    Report,  '80,  2220. 
M.  Kingsley.    Report,  '80.  2222. 
W.  P.  Judson.    Report,  '80,  2224. 
Leyai  Proceedings. 
Judgment  for  $500  damages  obtained  by  city  of  Ogdensburgb  against  mill  owners  on 
Oswegatchie  River  for  obstniction  of  same  by  refuse  matter,  '85,  2294. 
Operations. 
1882-'83.  9,648  cubic  yards  material  dredged  from  the  channel,  '83,  1954. 
1883-'d4.  25,697  cubic  yards  material  dredged  from  the  channel,  completing  the  1882 

contract,  '84,  2153. 
1884-'a5.  48,194  cubic  yards  material  removed  from  channel,  '85,  2295. 
188&-'86.  14,988  cubic  yards  material  dredged  from  channel,  '86^  1697. 
1886-'87.  Dredging  in  progress  along  the  city  front,  '87,  2394. 
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OOOEBTSBUBOH  IIARBO«,  If.  T.— Continaed. 

Projects. 

The  project  for  the  impTovement  of  this  harbor  was  adopted  in  ld67-'68,  and  pro- 
posed the  deepening,  by  dredging,  of  the  Oswegatchie  River  below  the  bridge, 
and  also  the  St.  Lawrence  River  along  the  city  front  to  a  depth  of  18  feet,  and 
the  constrnction  of  two  dikes,  if  fonnd  necessary,  to  direct  the  rivev  currents, 
'68,  257,  2%). 

From  1852  to  1881,  inclusive,  1110,005.56  was  appropriated,  '82,  2461. 

In  1882  the  project  was  modified  so  as  to  provide  for  a  depth  of  15  feet  in  the  Os- 
wegatchie and  St.  Lawrence  channels  and  16  feet  depth  on  the  onter  bar.     Es- 
timated cost,  176,000,  '82,  2461 ;  '85,  2294.     Increased  in  1885  to  $108,000,  '85, 
2295 ;  '87.  2394. 
Survejrs. 

Resnrvey  ordered  by  act  of  March  3, 1879.  Made,  1880,  under  direction  of  Lieut.  CoL 
McFarland,  '80,  2219. 

Maps. 
'80,  2218;  '81,  2452;  '87,  2394. 


OHIO  B1VER«  except  the  iPalls  and  the  liOiUsville  aiid  Port- 
land Canal— Improvkment  of. 

(See  also  Indiana  Chute,  ice-harbors  on  Ohio  Riyeb,  Great  MiAia  Riysb, 

AND  Licking  River.) 

(Continned  from  Vol.  I,  p.  386.) 

A  nnropriatlons. 

l835-'79 J2,40e,  479.25 

1880 250. 000. 00, '80,  1752. 

1881 350,000.00/81,  1922. 

1882. .-i 450, 000. 00, '82,  1929. 

1884 i 600, 000. 00, '84,  1689. 

1886 375,000.00,»86^  1536. 

Total 4,433,479.25 

iftfift  5  Improvement  of  Obio  River 380, 000. 00,  act  of  August  11,  18B8. 

^^^^  I  Ohio  River  below  Pittsburgh,  to  defray 

expenses  of  Board  of  Engineers 10, 000. 00,  act  of  Augast  11,  1888. 

Note. — The  appropriation  for  1880  provides  for  the  application  of  110,000  to  the 
improvement  of  Indiana  Chute;  the  approoriation  oi  1881  for  |50,000. 

The  appropriation  of  1884  provides  for  f  7,500  ror  ice-harbor  at  the  mouth  of  Great 
Kanawha  River,  and  ^0,000  for  construction  of  levees  at  Jefferson ville. 

The  appropriation  of  1886  provides  for  $18,750  for  embankment  at  mouth  of  Great 
Miami  River,  1^7,500  for  ice-piers  at  various  localities,  $18,750  for  the  removal 
of  obstructions  at  mouth  of  Licking  River,  and  $11,250  for  completion  of  ice- 
harbor  near  Cincinnati. 

Vessel  statistics,  *80,  1749;  '81,  1920;  '82,  1925;  '83,  1531;  '84,  1687;  '85,  1802; 

'86,  1539;  '87,1794. 
River  freight  rates,  '80, 1749;  '81,  1920;  '82,  1925;  '83, 1532;  '84, 1686;  '85, 1801; 

'86,  15;J9;  '87,1793. 
Losses  by  collisions  with  bridges,  '82,  1925. 

Vessels  passing  the  Falls,  '83,  1529;  '84,  1683;  '86,  1539;  '87,  1794. 
Vessels  passing  Davis  Island  Dam,  '87,  1799. 
Diagram  of  largest  coal  tow,  '84,  1685. 
Duration  of  ice  season,  '87,  1795. 
Contracts. 

1879.  £.  G.  Penn,  for  dike  construction  at  Portland  Bar,  '80,  1738.  C.  M.  Cole, 
for  dike  constrnction  at  Grand  Chain,  '80,  1740. 

1880.  Hill  Wrecking  Company,  for  removal  of  wreck  at  head  of  Grand  Chain,  '81, 
1911. 

1881.  Covington  Dock  Company,  for  constrnction  of  4  dump-scows,  '81,  1912.  H. 
A.  Ramsey  &  Co.,  for  iron- work  of  Davis  Island  Dam,  '81,  1912.  N.  W.  Tucker, 
for  dam  and  dike  construction  at  Brown  Island.  '81,  1912.  Clendinen  &  Gra- 
ham, for  dike  at  Twelve-Pole  Bar,  '81,  1912,  J.  Clark,  for  dike  at  Puppy  Cieek 
Bar,  '81,  1913. 
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OHIO  RI¥E|»*-Oontiiiis«d. 

Contracts— Oontinned. 
IBtS.  PIttsbnigh  Bridge  Company,  for  iron-work  for  Daris  laUnd  Dam,  '8a»  1910. 
W.  Cook, W.  H.  Sherwood  A  Co.,  Sewickley  Lamber  Company.Walfeer^b  Darrah, 
H.  B.  Keaae,  for  timber,  '82,  1911,  1912.    F.  O.  Korton,  for  caveat,  '82,  1912. 
AUen  Sl  BlaisdeU,  for  iron  dredge  hnll,  '83,  1512. 

•  1883.  Millar  Chain  Company,  for  chain,  '83, 1512.  W.  H.  Ewing ,  for  lock-gate  tim- 
ber, '83, 1512.  Qneen  City  Bridge  and  Steam  Forging  Company,  for  iron- work, 
'83, 1512.    J.  W.  Cook,  for  two  barges,  '83,  1513. 

1884.  J.  B.  Thompson,  for  towing  dredges,  '85, 1776.  Soaifo  Foundry  and  Machine 
Company,  w.  Eirnp  Sl  Son,  Cincinnati  Iron  Company,  Qaeen  City  Bridge 
and  Steam  Forging  Company,  and  Oliver  Brothers  and  Phillips,  for  iron- work 
for  Davis  Island  Dam,  '85,  1777^  1778.  F.  O.  Norton,  for  cement,  '84, 1778.  J. 
B.  Holbrook,  for  dike  constmotion  at  Merriman  Bar,  '85>  1778.  Porter,  Tucker 
&,  Hahon,  for  dam  oonstmction  at  Black's  and  Brown's  islands,  '85,  1779.  I. 
y.  Hoag,  for  dam  at  Wheeling  Island,  '85, 1779.  J.  B.  Holbrook.  for  dam  at 
Captina  Island  and  Fish  Creek  Island,  '85, 1780.  J.  F.  King,  for  dike  at  Three 
Brothers,  '85, 1781.  J.  C.  Graham,  for  dike  at  Sand  Creek,  '85.  1781.  J.  J. 
Shipmans,  for  dike  at  Eight-mile  Bar,  '85, 1782.  Kirk  Sl  Co.,  for  dike  at  Rising 
Sun,  '85, 1782.  J.  H.  ^rris,  for  dike  at  FUnt  Island,  '85,  1783.  I.  Y.  Hoag, 
for  dike  at  Qrand  Chain,  '85, 1783. 

1885.  Allen  A,  BlaisdeU.  for  repairs  to  snag-boat  Woodr«£ '85,  1784.  J.  Coyne, 
for  construction  or  levee  at  JeffersonviUe,  '85,  1796.  Stubbs  A  Lackey,  for 
dike  at  Merriman  Bar,  '86,  1529.  Queen  City  Bridge  and  Steam  Forging  Com- 
pany, for  maneuvering  boat  at  Davis  Island  Dam,  '86, 1536. 

168&  J.  G.  Fritsch,  for  repairs  to  snag-boat,  '86,  1536.    N.  W.  Tucker,  for  riprap 
atone,  '86^  1536.    Falton  Tow-Boat  Company,  for  towing,  '87,  1789.    J.  S. 
Routh,  for  crib-work  at  Davis  Island  Dam,  '87,  1790.    F.  Gwinner,  for  filling 
and  paving,  '87, 1790.    Crescent  City  Wrecking  Company,  for  rock  removed  at 
Qrand  Chain,  '87, 1790. 
1887.  J.  G.  Fritsch,  for  lock-gate  engines,  '87, 1790.    S.  D.  Davis,  for  towing  United 
States  dredges,  '87,  1791. 
.finyineera. 
Chief  or  Enoinxkbs. 
Repwts, '80, 191 :  '81,260,963,1927;  '82,254;  ^83,  260;  '84,260,963,  1689;  '85, 
280;  '86,  271,  272 ;  '87,  236,  238. 
BOABD  or  Enguocsrs. 
Convened  November,  1880,  to  examine  and  report  upon  plans  submitted  by  Her- 
man Haupt  for  the  improvement  of  the  Ohio  River.    Report,  '81,  1928-1935. 
Plans  not  considered  practicable  by  the  Board,  '81, 1934. 

Report  reviewed  by  Herman  Haupt,  '81,  1936-1943.    (Cols.  Tower  and  Newton, 
Lieut.  Col.  Abbot,  and  Mi^.  MerrUL) 
Engucbsr  in  CoiJtas. 
Lieut.  Col.  W.  £.  Merrill,  1870^^.    Reports,  '80, 1737 ;  *81,  1911, 1992 ;  *82, 1909 ; 

'83,  1511;  '84,  1677,  1689,  1715;  '85,  1776,  1802:  '86,  1598:  '87,  1781. 
Operation  and  caie  of  Davis  Ishwd  Dam,  '85, 1802  ^  '86,  1540 ;  '87, 1796. 

ASSISTAlffTS. 

Capt.  F.  A.  Kahan.    Reports,  '83, 1513 ;  '84, 1678. 

£.  J.  Carpenter.    Report, '83,  1524. 

P.  J.  Sohopp.    Reporte,  '83, 1528 ;  '84, 1681 ;  '85,  1796. 

D.  A.  Clark.    Report,  '84,  1691. 

W.  Martin.    Reports,  '85;  1784 ;  '86,  1540 ;  '87,  1797. 

1879-'80.  Progress  on  Davis  Island  Dam,  '80,  1737.  Dike  and  dam  eonatruotion 
and  repair  of  Portland  Bar,  French  IsUnd,  Evansville,  Hendeison  Island,  mad 
Grand  Chain,  '80.  1737-1741.  Rock  removed  by  hired  labor,  '80, 1741,  1742. 
Operations  of  snag-boat  Woodruff,  '80,  1742.  75,69:)  cubic  vards  gravel  and 
clay  and  5,487  cubic  yards  of  rock  removed  by  United  States  dredges,  '80, 1743- 
1746.    Cost  of  dredging,  '80,  1746. 

188(M81.  Progress  on  Davis  Island  Dam,  '81,  1913.  Dike  construction  at  Poctlaad 
Bar  and  Grand  Chain,  '81, 1914.  62,740  cubic  vards  gravel  and  7,955  enbio 
yards  rock  removed  by  United  States  dredges,  '81,  1914-1917.  Operations  of 
snag-boat  Woodruff,  '81,  1917.  Rook  removed  by  contract  at  Little  Chain, 
'81,  1907.    Cost  of  dredging,  '81,  1916. 

l881-'82.  Progress  on  Davis  Island  Dam,  '82,  1912.  Dike  and  dam  constroetion  at 
Brown  Island,  Twelve  Pole  Bar,  Portland  Bar,  Puppy  Creek  Bar.  and  Grand 
Chain,  '82,  1914.  37,294  cubic  yards  gravel  and  10,378  cubic  yaros  loose  rock 
removed  by  United  States  dredges,  '82,  1916,  1919.  Operations  of  snag-boat 
Woodruff,  '82,  1920.  Rock  removal,  by  contract,  at  Grand  Chain,  '88,  1921. 
Cost  of  dredging,  '82,  1919. 
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lb8S^-'ai.  PromM  at  Dayls  Island  Dam,  *83,  1513.  Dike  and  dam  constrnotion  at 
Brown's  Mand,  Twelve  Pole  Bar,  Portland  Bar,  Pnppy  Creek  Bar,  and  Grand 
Chain,  '83, 1518, 1520.  1 10,775  cable  yards  Rra^o^)  4  wrecks,  and  60  tons  of  rook 
removed  by  United  States  dredges,  '83,  1520.  Completion  of  new  Iron-bull 
dredge,  '83, 1524.  Operations  of  snag-boat  Woodruff,  ^83, 1526.  Rock  removal 
at  Mnstapha  Island,  '83,  1526.    Operations  at  Indiana  Chute,  '83,  1927, 1528. 

1883-'84.  Progress  at  Davis  Island  Dam,  '83,  1678,  1679.  Dike  and  dam  constmo- 
tion  at  The  Trap,  Brown's  Island,  Twelve  Pole  Bar,  Portland  Bar,  Puppy  Creek 
Bar,  and  Grand  Chain,  '83,  1680.  No  operations  of  dredges  or  snag-boat,  '83, 
1681.  Bock  removal  at  mouth  of  Lickiug  River,  '83,  1681.  Progress  at  Falls 
oftheOhio, '83, 1661. 

1684-'8&.  Progress  at  Davis  Island  Dam,  '85,  1784.  Dike  and  dam  oonstmotion  at 
Merriman  Bar,  Black's  tsland.  Brown's  Island,  Captina  Island,  Fish  Creek  Isl- 
and, Twin  Brothers,  Sand  Creek.  Eight-mile  Bar,  Rising  Sun,  and  Grand  Chain, 
'85,  1786,  1787.  20,611  cubic  yards  gravel,  23,756  cubic  yards  rock,  5  wrecks, 
and  7  snags  removed  by  United  States  dredges,  '85,  1788-1791.  Cost  of  dredg- 
ing, '85, 1791, 1792.  Operations  of  snag-boats,  '85, 1793.  5,547  tons  of  rock  re- 
moved by  contract,  '85, 1794, 1795.  3,763  cubic  yards  rock  removed  and  guiding 
dikes  built,  bv  hired  labor,  at  Indiana  Chute,  '85,  1795.  Jeffersonville  Levee 
oommenced,  '85, 1798. 

1885-'86.  Davis  Island  Dam  opened  to  navigation  October  7, 1885,  '86^  1528.  Opera- 
tion of  dam,  '86,  1540.  Dike  and  dam  construction  at  Merriman  Bar,  Black's 
Island,  Brown's  Island,  Wheeling  Island,  Captina  Island,  Fish  Creek  Island, 
Three  Brothers,  Sand  Creek,  Eight-mile  Bar,  Rising  Sun,  and  Grand  Chain,  '86, 
152^1533.  No  operations  by  United  States  dredges,  '86,  1533.  Operations  of 
snag-boats,  '86,  15:^.    Progress  on  Jeffersonville  Levee,  '86,  1534. 

1886-'87.  Operation  and  care  of  Davis  Island  Dam,  '87,  17fl2,  1796.  Dike  and  dam 
coustruction  at  Merriman  Bar,  Black's  Island,  Brown's  Island,  Wheeling  Island, 
Captina  Island,  Fish  Creek  Island,  Three  Brothers,  Sand  Creek  Bar,  Eight-mile 
Bar,  Rising  Sun  Bar,  and  Grand  Chain,  '87, 1 182-1782.  897  tons  of  rock  removed 
from  Grand  Chain,  '87, 17H5.  Jeffersonville  Levee  completed,  '87, 1786.  46,855 
cubic  yards  gravel  and  34  tonn  of  rock  removed  by  United  States  dredges,  '87, 
1787.  Cost  of  dredging,  '87,  1787,  1788.  Operations  of  snag-boat,  '87, 1788. 
Projects, 

The  early  projects  for  the  improvement  of  the  Ohio  River  were  directed  towards 
obtaining  a  minimum  low  water  of  3i  feer,  '66,  iii,  25,  iv,  244,  246, 259,  261, 
271.  As  the  commercial  requirements  of  the  river  increased  the  necessity  for  a 
greater  low-wator  depth  bees  me  apparent,  '73,  499. 

In  1874  MaJ.  Merrill  proposed  the  radical  improvement  of  the  river  above  the  Falls 
so  as  to  secure  a  minimum  depth  of  6  feet  by  means  of  movable  dams,  '74,  i,  64, 
406-410.    (See  also  Index  to  Reports  of  the  Chief  of  Engineers,  Vol.  I,  p.  390.) 

The  general  method  of  improvement  has  been  to  remove  snags  and  rocks,  to  close 
up  duplicate  channels  by  low  dams,  to  hold  up  and  guide  the  water  by  dikes 
where  the  river  had  an  excessive  width,  and  to  remove,  by  dredging,  hard  bars 
and  projecting  points,  '84,  261. 

The  radical  improvement  of  the  river  so  as  to  secure  a  low-water  depth  of  6  feet 
was  commenced  in  1878  by  the  construction  of  the  Davis  Island  Dam,  '79,  143, 
1299,  which  was  opened  to  navigation  in  1885,  '86^  1528.  The  cost  of  this  work 
was  about  $910,000,  '86^  271. 

The  total  amount  appropriated  from  1827  to  1886,  iuclusive,  was  $4,443,479.25.  in- 
cluding $75,000  from  the  appropriations  of  1880  and  1881  for  improving  Indiana 
Chute. 
Physical  Chnracteristics. 

Slope,  '81,  1929. 

Discharge,  '81, 1929. 

Floods  of,  '84,  1687. 

Duration  of  ice  season,  '87,  1795. 
Plans. 

MaJ.  Merrill  did  not  consider  that  the  suggested  changing  of  the  channel  at  Elisa- 
bethport.  111.,  to  the  north  side  of  Hurricane  Island  should  be  entertained, '81, 


By  Herman  Haupt,  for  the  improvement  of  the  Ohio  River,  by  a  series  of  dams  at 
the  heads  of  the  ripples  and  the  contraction  of  the  channel  along  the  ripple  to 
a  width  of  300  feet;  where  necessary  the  300-foot  channel  to  be  further  con- 
tracted by  movable  wickeU,  '81,  1937,  1938. 

Plan  not  considered  admissible  by  the  Board  of  Engineers  of  1881,  '81, 1934. 

By  Col.  Merrill,  1884,  for  a  levee  to  prevent  overflow  of  floods  at  Jeffersonville,  Ind, 

Estimated  cost,  $50,000^  '84,  1689-1692, 
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Surveys. 

Sorvey  from  Harricane  Island  to  Ellzabetbport  ordered  by  acfc  of  June  14,  1880. 

Made  tinder  direction  of  Maj.  Merrill,  1881,  '81,  19S2. 
Maps. 

Of  Davis  Island  Dam,  '83,  1518. 

Of  Indiana  Chute,  '85,  1795. 


OHIO  RITER,  Falls  of.  (Including  thb  Louisyiixe  and  Portland  Canal 

AND  Indiana  Chute.) 

(Continued  from  Vol.  I,  p.  391.) 

Approprlatioiis. 

1^2-'79 $1,468,200 

1880 *10.000, '81, 1899. 

1881 50,000, '81,  1902. 

1882 35,000, '82,  1878;  '83,1597. 

1884 300,000, '84,  1699. 

1886 150,000, '86,  276. 

Total 2,013,200 

C  Falls  of  Ohio  River,  including  Louisville 

1888^     and  Portland  Canal 150,000. 

nndiana  Chute  Fall 15, 000,  act  of  August  11,  1868. 

Commerce. 
Tolls  abolished  after  July  1,  1880,  '80,  191. 
1879-'80.  Commerce  passing  the  canal,  '80,  1725,  1731. 
18d0-'81.  Commerce  passing  the  canal,  '81,  1900^  1903, 1908. 
1881-^82.  Commerce  passing  the  canal,  '82,  1907. 
1882-'83.  Commerce  passing  the  canal,  '83,  1533. 
1883-'84.  Commerce  passing  the  canal,  '84,  1698. 
1884-85.  Commerce  passing  the  canal,  '85,  1808. 
1885-'86.  Commerce  passing  the  canal,  '86, 1580. 
1886^87.  Commerce  passing  the  canai,  '87,  1850. 
Statement  of  commerce  passing  the  Falls  by  canal  and  by  river  from  1880  to  1887, 

'87  1852.  *  o  .^ 

Dr)'-dook  facilities  on  the  Ohio  River,  '87,  1876-1901. 
Contracts. 

1884.  Salem  Stone  and  Lime  Company,  for  look-sill  stone,  '84, 1693.  Burnet  &  Co., 
for  construction  of  iron  dredge  hull,  '85, 1803. 

1885.  I.  Malloy  and  G.  W.  Lewis,  for  earth  and  rock  excavation,  '85,  1811, 1812; 
'86,  1569.  Gleason  &,  Oosnell,  for  rock  excavation,  at  85  cents  per  cubic  yard, 
'86.1571. 

1886.  M.  A.  Sweeney  &,  Brothers,  for  tow-boat,  '86,  1577. 

1887.  Gleason  &,  Gosnell,  for  earth  excavation,  at  17^  cents  per  cubic  yard,  and 
rock  removal,  at  |1.05  per  cubic  yard,  '87,  1840.    Salem  Stone  and  Lime  Com- 

Sany  for  masonry,  at  $10.43  per  cubic  yard,  '87,  1840.    M.  A.  Sweeney  Sl 
Irothers,  for  tow  boat  machinery,  '87,  1847. 
Encro|ichments. 

Relating  to  discharge  of  sewage  of  city  of  Louisville  into  the  canal,  '87,  1852-1863. 
Engineers. 
Chief  of  Engineers. 
Reports,  '80,  191,  1728;  '81,  258;  '82,  252,  253;  '83  261,  263;  '84,  261,  262;  '85, 
281,  282 ;  '86.  276,  277  ;  '87,  244,  245,  246,  249, 1854. 
Enqineers  in  Charge. 
Lieut.  Col.  G.  Weitzel,  1867-'82.     Reports,  '80,  1723,  1724,  1727,  1729 ;  '81, 1899, 

1904 ;  '82,  1877,  1880,  1903. 
Maj.  F.  U.  Farquhar,  1882.    83,  '260. 
Lieut.  Col.  W.  £.  Merrill,  1882-'86.    Reports,  '83,  1527,  1533,  1539;   '84,  1681, 

1^,  1699 ;  '85, 1803, 1811. 
Maj.  A.  Stickney,  1886-'—.    Reports,  '86,  1569,  1572,  1574  ;  '87,  1838, 1842, 1843, 
1855, 1896. 

*  Allotted  from  Ohio  River. 
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P.  J.  Scbopp.    Reports,  '81,  1902,  1905;  '82,  1879,  1903;  '83,  1537;  *M,  1694;- 

'85,  1805,  1813. 
T.  H.  Taylor.    Reports,  '86,  1578;  '87, 1847. 
Q.  W.  Shaw.    Reports,  86,  1571 ;  '87, 1840. 
C.  L.  Cornwell.     Reports,  '86,  1573 ;  '87,  1862. 
J.  P.  Claybrook.    Report,  '87,  1842. 

History  of  canal,  '82,  1881-1883. 

Laws  relating  to  tbe  LooisTille  and  Portiand  Canal,  '83, 1540 :  '87, 1657. 

Act  of  Congress  making  canal  free  from  tolls  after  Jnly  1,  1880,  '80,  1724. 
Operations. 

1879-'80.  Progress  on  improTement  of  Indiana  Chute,  '80,  1723.  Operation  and 
maintenance  of  canal,  '80, 1^,  1729.  60,934  cubic  yards  material  excavated 
from  canal,  '80,  1727. 

1&80-'81.  Progress  on  Indiana  Cbnte^  '81,  1899,  1902.  Operation  and  maintenance 
of  canal,  '81,  1904.    61,598  cubic  yards  material  dredged  from  canal,  '81,  1909. 

1881-^82.  Pro^gress  on  Indiana  Ch  ute,  '82, 1877.  Operation  and  maintenance  of  canal, 
'82,  1903, 190H.    82,198  cubic  yards  material  dredged  from  canal,  '82;  1908. 

1882-'83.  Progress  on  Indiana  Chute,  '83,  1527.  Operation  and  maintenance  of 
canal;  111,916 cubic  yards  material  dredged  from  canal,  '83,  1533, 1537. 

1883-'84.  Progress  on  Indiana  Chnte,  '84,  1681.  Operation  and  maintenance  of 
cana] ;  100,760  cubic  yards  material  dredged  from  canal,  '84,  1692, 1694. 

1884-'85.  Operation  and  maintenance  of  canaL  '85, 1803.  79,975  cubic  yards  mate- 
rial dredged  from  canal;  rebuilding  miadle  miter-sill;  pipes  for  removal  of 
debris  placed  in  new  looks;  new  dredge  in  process  of  construction  with  repairs 
to  old  dredge,  '85,  1804, 1805.  817  cubic  yards  earth  and  2,363  cubic  yards  rock 
removed  iu  enlargement  of  canal  entrance,  '85,  1811, 1813. 

1885-'86.  On  canal  enlargement  121,402  cubic  yards  earth,  16,966  cubic  yards  solid 
rock,  4,484  cubic  yards  loose  rook,  and  15,226  cubic  yards  dry  wall  removed, 
'86, 1571.  451  cubic  yards  rock  removed  from  Indiana  Chnte^  and  repairs  made 
to  cro8s-<lam,  '86,  1572, 1573.  Operation  and  maintenance  of  canal,  '86,  1574, 
1578.  102,312  cubic  yards  dredged  from  canal ;  completion  of  dredge  hull ; 
wpair  of  locks,  '86,  1574,  1578. 

1886-'87.  On  canal  enlargement  29,143  cubic  yards  earth,  40,666  cubic  yards  solid 
rock,  8,963  cubic  yards  loose  rock,  and  .5,785  cubic  yards  dry  wall  removed;  630 
cabic  yards  masonry  laid,  '87, 1838, 1841.  On  enlargement  of  canal  basin,  66^246 
cnbic  yards  earth  and  341  cnbic  yards  rook  removed,  '87,  1838, 1S42.  Repairs 
to  dams  at  Indiana  Chnte,  '87,  1842.  Operation  and  maintenance  of  canal,  '87» 
1842, 1848.  106,720  cubic  yards  dredged  from  canal,  '87,  1849. 
Physical  Characteristics. 

Description  of  Falls,  '82,  1881. 

Analysis  of  water  in  Louisville  and  Portland  Canal,  '87,  1663.    (See  also  £k- 

CROACHMRNTS. 

Plans. 

By  Maj.  Weitzel,  1882,  for  conversion  of  1,300  feet  additional  dam  on  crest  of  the 
Falls  into  movable  dams ;  enlargement  at  head  of  canal ;  construction  of  an 
independent  coal  canal ;  for  widening  present  canal ;  for  gates  in  canal  branch 
above  new  locks ;  for  new  lock  parallel  t^  present  locks ;  for  new  dry-dock ; 
for  enlarging  basin  at  head  of  locks.  Estimated  cost,  $5,915,108,  '82, 1893-1902. 
Reasons  for  modifications,  '83,  1539. 

By  Maj.  Stickucy,  1887,  for  the  enlargement  of  the  dry-dock  at  Louisville,  at  an 
esrimated  cost  of  $310,416,  '87,  1896-1900. 
Private  and  Corporate  Work. 

See  Index  to  Reports  of  Chief  of  Engineers,  Vol.  I,  p.  394 ;  also,  '82, 1681;  '87, 1852, 

History  of  the  canal,  '82,  1881-1893;  '87,  1852. 
Projects. 

A  company  chartered  by  the  State  of  Kentuckv  to  build  and  operate  a  canal  with 
locks  at  Lonisville  began  work  in  1828,  and  opened  the  canal  to  traffic  in  li£{0, 
at  a  cost  of  $1,019,277,  '66,  iv,  264;  '82,  1882. 

By  acts  of  Coogress  of  May  13, 1826,  and  March  2, 1829,  the  United  States  became 
the  owner  of  2,3^35  shares  of  the  stock  of  the  company  at  a  cost  of  $233,500. 

Between  18(>8  and  1875,  inclusive,  $1,463,200  was  appropriated  for  the  improvement 
of  the  Falls  of  the  Ohio  and  applied  to  the  enlargement  of  the  canal  and  the 
improvement  of  Indiana  Chute. 

In  1874  the  Govenimont  assumed  Control  of  the  canal  and  on  Jnly  1,  1880,  in  ac- 
cordance with  the  act  of  May  18, 1880,  the  canal  was  made  free  from  all  tolls. 

The  summarized  cost  of  the  works  stated  as  about  $4,800,000,  '8;2,  1882-1893. 
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Projects— Continued. 
The  project  was  modified  ih  1883  to  proyide  for  the  enlargement  of  the  existing 
canal  by  movinj^  its  northern  wall  to  the  north  limit  of  the  oanal  proj^erty ; 
the  removing  of  the  present  gaiding-dike  and  cross-dam ;  the  construction  of 
a  dam  along  tlie  easterly  line  of  toe  Louisville  Cement  Company's  property, 
and  thence  to  the  southern  end  of  the  opening  for  Middle  Chute.  Estimated 
cost,  $1,335,363,  '83,  1539;  '85,  1812. 
Indiana  Chute :  the  object  of  this  work  was  to  render  the  channel  over  the  Falls 
navigable  for  coal-boats  at  all  stages  when  they  could  reach  Louisville^  by  wid- 
ening the  crooked  and  narrow  clubunel  by  rock  remdval  and  facilitating  navi- 
gation by  building  guiding-dikes.  The  amount  appropriated  for  the  work  to 
Jane  30,  1887,  waS  fl^yOCS-  The  estimated  oost  of  completion^  tX30,000,  '87, 
1483. 

Surveys. 

Showing  proposed  changes  at  head  of  oanal,  '83,  1539;  '85,  ISIS*. 
Indiana  Chute,  '86,  1572. 


OHIO  R1V£B  near  city  of  ETansTille— Examination  of. 

Ordered  by  act  of  August  5, 1886,  to  determine  a  means  for  preventing  a  change  of 
the  river  channel  in  front  of  the  city,  '87,  844. 


OHIO  RIVliR  at  Parkersbaryli-— bxaminatiok  fob  icb-bbxaksb0  at. 

Eng^ineers. 

Chief  of  Enginbsrs. 

Ueports,  W),  195 ;  '81,  263. 
E.'voiNEKR  IN  Charge. 
Maj.  W.  E.  Merrill.    Report,  '81,  ld54. 
Plans. 
By  Maj.  Merrill,  1880.  for  construction  of  two  ice-breakers  consisting  of  cribs  filled 
with  stone.    Estimated  cost,  |6,000,  '80,  1795,  1796. 
Surveys. 
Orderfd  by  act  of  June  14,  1880.    Made,  18B0,  under  direction  of  Maj.  Merrill, 
'81,  1954.  • 


OHIO  HIVER  at  RocUester  and  Freedom,  Pa.—SuRVBT  for  ice- 

HABBOR  AT. 

Commerce. 

Necessity  for  ice-breakers,  '85,  1710, 1712,  1714. 

Engineers. 

Chief  of  Engineers. 

Report,  '85,  263. 
Enginkbr  in  Charge. 

Lieut.  Col.  W.  E.  Merrill.    Report,  '85, 1710,  1711. 
Assistant. 
E.  J.  Caopenter.    Report,  '85,  1713. 
Plans. 
By  Lieut.  Col.  Merrill,  1883,  for  an  ice-breaker  at  the  moutb  of  Elk  Horn  Creek, 
at  an  estimated  cost  of  |5,500,  '85,  1712,  1713. 
Surveys. 
Ordered  by  act  of  August  2,  1882.    Made  under  direction  of  Lieut.  Col.  Merrill, 
'85,  1710, 
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OliCOTT  HARBOR,  IS.  ¥•— Improvkhknt  of. 
(Continaed  from  Vol.  I,  p.  394.) 

1867-^5 $115,000 

1881 3,000. '81,2434. 

1886 10,000,  '86, 1886. 

1688 5,000,  act  of  AagOBt  11,  1888. 

Appropriations  prior  to  1881,  '81,  2434. 
Commerce. 

Commerce  trifling  and  reqairements  limited,  '86,  1886. 
CoBtracta. 

1887.  M.  8.  Vosbnrger.  for  timber,  at  |24.90  per  M  feet,  and  stone,  at  |1.S2  per 
onbio  yard,  '87,  2368. 
fiiiirineera. 

CHIXF  of  £NaiNESB8. 

Heporiis,  '80,  2:)0;  '81,  316;  '82,  310;  '83,  318;  '84,  322;  '85,  347;  '86,  341;  '87, 

Enoinskrs  in  Charok. 
Lient.  Col.  W.  MoFarland,  187&-'d3.    Beporto,  '80.  2205;  '81,  2433;  ^82,  2442. 
Lieat.  Col.  H.  M.  Robert.  1883-'85.    Reports,  '83,  1940;  '84,  2135. 
Capt.  £.  Magnire,  1885-'86.    Reports,  '85,  2269;  ^86,  1885. 
Capt.  C.  F.  Palfrey,  1886.    '87, 2368. 
Capt.  F.  A.  Mahan,  188(>-'— .    Report,  '87,  2368. 
Operations. 
1881-'82.  305  linear  feet  of  west  pier  rebuilt  from  water-line  and  90  linear  feet  of 

shore-arm  constructed,  '82,  2442. 
1882-'87.  No  operations,  '83,  1940;  '84,  2135;  '85,  2269;  '86,  1885;  '87,  2368. 
Projects. 
The  original  project  was  adopted  in  1866  and  proposed  to  connect  deep  water  in 
Lake  Ontario  with  deep  water  in  Eighteen-mile  Creek  by  the  extension  of  two 
parallel  piers  from  the  mouth  of  the  creek  to  the  11-foot  curve  in  the  lake, 
with  the  formation  of  a  dredged  channel  between  the  piers.    Estimated  cost, 
f  117,927,  '66,  iii,  15:  !▼,  158,  159;  '74,  i,  239;  '86,  ii,  578;  '81,  2434. 
l*he  project  was  modified  in  1872  to  provide  for  the  romoval  of  rock  in  the  channel 
between  the  piers,  '72,  46,  248;  '74,  i,  239.    Also  in  1881  to  provide  for  addi- 
tional pier  ext49n8iou,  at  an  estimated  cost  of  $30,000  in  excess  of  the  original 
estimate,  '81,  24:m. 
Sarvejrs. 
Maps. 
'81,  2434. 


OLD  RITER  BED,  CUTAHOOA  RIVER.      (See  Cutahoga  Rivbr 

Harbor.) 


OLD  TOWN  CREEK,  IHISS.— Improvement  or. 

Appropriations. 

1882 $3,000, '83,1000. 

Commerce. 

Prospective  benefits  to  commerce  consequent  upon  opening  water-way,  '83, 1000. 
Engineers. 
Chibp  of  Enginebrs. 

Reports,  '81,  213;  '82,  186;  '83,  192;  '84,  200;  '85,  210;  '86,  208;  '87,  174. 
ENOiKErR  IK  Charge. 
Maj.  A.  N.  Damreil,  1881-'—.    Reports,  '82,  1326;  '83,  999;  '84,  1191;  '85,1355; 
'86,  1200;  '87,  i:)27. 

AfiSISTAJVT 

H.  Harding.    Report,  '82,  1326. 
Operations. 

I883-'84.  13,016  trees  cut  and  romoved  from  banks  and  853  logs  and  stumps  re- 
moved from  bed  of  stream,  '84,  1191. 
1884-'87.  No  operations  for  lack  of  funds,  '85,  1355;  '86, 1201;  '87,  1328. 
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OL.D  TOWN  CREKK,  HISS.— Continned. 

Projects. 

By  Mi^.  Damrell,  1882,  for  improvement  of  Old  Town  Creek  for  high- water  naviga- 
tion from  ita  month  np  to  City  Point,  a  distance  of  about  30  miles,  by  the  re- 
moval of  overhanging  and  fallen  trees,  snags,  and  accumulated  drift.    Esti- 
mated cost,  •10,000,  '82,  1326,  1327. 
Surveys. 

Examination  ordered  by  act  of  March  3,  V^l,    Made,  1882,  under  direction  of  Mai. 
Benyanrd,  '82,  1326. 


OI.YRIPIA  HARBOR,  ITASH.-Suryky  or. 

En^ineevs* 

Chief  of  ENoiNESitfl. 
Report,  '85,  369. 

ENGIN1CER8  IN  CHARGE. 

.      Capt.  C.  K  Powell.    Report,  '85,  2413. 
Lieat.  £.  Burr.    Report,  '85,  2415. 

A  act  AT  A  ^f 

P.  G.  Eastwick.    Report,  '85,  2414. 
Physical  Characteristics. 

Locality  described,  '85,  2414. 
Plans. 

By  Lieat.  Burr,  1885,  for  the  formation  of  a  channel  by  dredging,  aided,  by  a 
jetty  from  Capitol  Point  8  feet  deep  at  low  water.    Estimated  cost,  $147,9^30, 
'85,  2416. 
Surveys. 
Ordered  by  act  of  July  5, 1884.    Made  ander  direction  of  Lieat.  Burr, '85, 5M15. 


OJIIAIIiLy  IVEBR.    (See  Missouri  River  between  mouth  ajsj>  Sioux  Citt.) 


OBTAMCOCK  HARBOR,  VA.— Improvsment  or. 

(Continned  from  Vol.  I,  p.  397.) 

Appropriations. 

1879 $3,000 

1880 5.000,  '80,646. 

Commerce. 

Advantages  consequent  upon  improvemenf,  '80,  647. 
Contracts. 

1879.  D.  Constantine,  for  dredging,  at  17^  cents  per  cubic  yard,  '80,  646. 

1880.  American  Dredging  Company,  for  dredging,  at  20  cents  per  cubic  yard,  '81, 
890. 

JBn^lneers. 
Chief  of  Engikebrs. 

R  ports,  '80,  105;  '81,  141 ;  '82,  137;  '83,  140. 
Engineer  in  Charge. 
Lienr.  Col.  W.  P.  Craighill,  1879-^83.    Reports,  '80, 646 ;  '81, 889 ;  '82. 859;  '83, 683. 
Operations. 
1879-^80.  9,727  cubic  yards  material  dredged  from  the  channel.  '80,  646. 
1880-'8l.  20,297  cubic  yards  material  dredged  from  the  channel,  '81,  890. 
188l-'82.  No  operations,  '82,  859. 
Projects. 
By  Capt.  C.  B.  Phillips,  1879,  for  dredging  a  channel  through  the  bar  at  mouth  of 
the  harbor  and  near  the  wharyes  300  feet  wide  and  8  feet  In  depth  at  mean 
low  water,  at  an  estimated  cost  of  $10,000,  '79,  511,  716,  717,  718 ;  '80,  645. 
Surveys. 
Besurvey,  1882,  '82,  859. 
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OBTTOIVACM^IV  HARBOR,  IHIGII.— Improvshkmt  or. 
(Continued  from  Vol.  I,  p.  397. ) 


^fsr^'*'^ 


1880 15,000, '80,  1898. 

1881 20,000,  '81,  3034. 

1882 20,100, '82,2114. 

1884 16,000, '84^1826. 

1886 13,000,  '86^  1643. 

Total 285,600 

1868 12.500,  act  of  Angout  11,  1888. 

Commerce. 

HeqniremeDts  of  general  lake  commerce  and  aTailabilifey  ae  a  harbor  of  refuge 
justify  completion  of  work,  '80,  1898. 
Contracts. 

1880.  MoDougall  dt  McLennan,  for  pie  -  construction,  '81,  2035. 

1881.  J.  Rich,  for  pier  extens  on,  '81,  2036. 

1882.  J.  Rich,  for  pier  exteusii  n,  '83,  1(>31. 
1884.  J.  H.  Gillette,  for  pier  exteuNion,  '85,  1969. 

1886.  A.  8.  Brother  ton,  failure  to  en'er  into  contract,  '87, 1967.    Contract  awarded 
to  W.  T.  Casgrain,  '87,  1968. 
JBoffiBeers. 
Chief  of  Engineers. 
Reports, '80, 202;  '81,271;  '82,266;  '83,274;  '84,273;  ^85,296;  '86,290;  '87, 

Engineers  in  Charge. 
Lieut.  Col.  H.  M.  Robert,  1875-'83.     Reports,  '80,  1897 ;  '81, 2033 ;  '82,  2114. 
Capt.  F.  A.  Hinman,  1883-'84.    Report,^83, 1630. 
Lieut.  Col.  J.  W.  Barlow,  1884-'86.    Reports,  '84, 1825;  '85,  1968. 
Capt.  C.  E.  L.  B.  Davia,  1886-'—.    Reports,  '86,  1641 ;  '87,  1967. 
Operations. 
1879-'80.  4  cribs  placed  in  extension  of  west  pier  and  superstructure  built  over  9 

cribs,  '80;  1897, 1898. 
1880-'8l.  3  cribs  placed  in  extension  of  the  east  pier  and  5  in  the  west ;  2  courses 
of  superstructure  placed  over  4  cribs  in  the  west  pier  and  superstructure  for  3 
cribs  furnished,  '81,  2034. 
1881-82.  4  crib  superstructures  placed  in  extension  of  west  pier  and  3  in  east  pier ; 

also  superstructure  built  over  4  cribs  in  west  pier,  '82, 2114. 
1882-'83.  2  cribs  placed  in  extension  of  the  east  pier  and  400  linear  feet  super- 
structure built  over  same;  partial  superstructure  completed  over  6  cribs  in 
west  pier,  '83, 1630. 
1883-'84.  East  pier  extended  250  feet  and  200  linear  feet  of  planked  superstructure 

built;  20  snubbing  posts  placed  in  east  and  west  piers,  '84, 1826. 
1884-'35.  West  pier  extended  100  feet  and  950  linear  feet  of  superstructure  built, 

'85,  196m. 
1885-'86.  East  pier  advanced  75  feet ;  10,546  cubic  yards  material  dredged  from  the 

channel,  '86, 1642. 
1886-'87.  100  linear  feet  of  crib-work  of  west  pier  leveled  to  receive  superstraet- 
nre ;  minor  repairs  to  piers,  '87, 1968. 
Projects. 
By  Maj.  Wheeler,  1867,  for  construction  of  2  parallel  piers  of  crib-work  250  feet 
apart,  extending  2,160  feet  from  the  mouth  of  Ontonagon  River  t-o  the  18-foot 
curve  in  Lake  Superior,  with  the  dredging  of  the  channel  between  the  piers  to 


a  depth  of  12  feet.  Estimated  cost,  $363,770,  '67, 20, 63, 65 :  '86, 1641.  Ag«e- 
gateof  appropriations  from  1867  to  1886,  inclusive,  |^,600, ^86, 1642 ;  '87. 1967. 
Probable  increase  of  estimate  due  to  the  advance  of  the  outer  bar,  '86,  1641 ; 


87, 1967. 


008TEIirAIJI.JL  AMD  COOSA WATTEE  RITBRS,  OA^— ImprcTVB- 

mknt  of. 


Appropriations. 


(Continued  from  Vol.  I,  p.  399.) 


$22,000 

1880 2,000, '80,  1693. 

1881 1,000, '81,  1874. 

1882 1,000,  »82,  1«)8. 

Total 26,000 
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OOSTE1WAVI.A  ANB  COOSA WATTCE  BITERS,  OA.-Gontinaed. 

Encroachments. 

Further  expenditures  not  recommeudett  until  the  raibroad  bridge  near  Rome  is  pro- 
vided with  a  suitable  draw,  '87, 127(j. 
Engineers. 
Chief  of  Engineers. 
Reports,  '80,  188;  '81,  256;  '82,  249;  '83,257;  '84,257;  '85,201;  '86,199;  '87, 
167. 
Engineers  in  Charge. 
M%j.  W.  R.  King,  1875-'85.    Reports,  '80, 1692;  '81,  1873;  '82,  1857;  ^83,  1503; 

'84,  1656. 
Capt.  R.  L.  Hoxie,  1885-'—.    Reports,  '85,  1300;  '86,  1165;  '87, 1278. 
Operations. 
1879-'c^.  472  cubic  yards  rook  and  bowlders  and  313  cubic  yards  gravel  excavated 
and  441  snags  and  overhanging  trees  removed ;  807  cubic  yards  Tock  quarried 
and  1,513  cubic  yards  rock  placed  in  dams,  '80, 1692. 
1880-'81.  3,042  cubic  yards  gravel,  loose  rock,  and  111  cubic  yards  solid  rock  exca- 
vated ;  133  cubic  yards  of  stone  quarried ;  287  cubic  yards  stone  placed  m  dams; 
46  snags  and  trees  removed,  '81,  1874. 
1881-'82..  131  cubic  yards  solid  rock  and  366  cubic  yards  loose  rook  and  gravel  exca- 
vated ;  26  snags  removed,  '82,  1857. 
1882-'87.  No  operations  through  completion  of  improvement,  '86,  199 ;  '87,  1278. 
Projects. 
By  Capt.  Overman,  1874,  to  secure  a  3- foot  depth  of  channel  in  the  Oostenaula,  and 
on  the  Coosawattee  good  navigation  for  boats  drawing  2  feet  during  nine  months 
of  the  year,  the  improvement  to  be  accomplished  by  the  removal  of  snags  and 
trees,  gravel,  and  rock  bars.    Estimated  cost  for  Oostenaula,  912,000,  and  for 
the  Coosawattee,  916,208.50,  '74,  i,  583;  '75,  i,  794;  '80, 1693. 


OREOOIV  IHriiET,  H.  C.^-Exabiikation  of. 

Engineers. 

Chief  of  Engineers. 

Reports,  '81,  168;  '82,  164. 
Engineer  in  Charge. 
Capt.  J.  Mercur.    Report,  '82,  1127. 
Plans. 
In  1882  Capt.  Mercnr  considered  that  the  unstable  character  of  the  bar  covering 
the  inlet  would  render  an  attempted  improvement  futile  without  large  oost, 
82,  112o. 

Surveys. 

Elxamination  ordered  by  act  of  March  3, 1881.    Made  under  direction  of  Capt.  Mer- 
cnr, '82,  1127. 


OSAOE  RIVEB,  WLO.  AND  KAIVS.— Improybmbnt  of. 
(Continued  from  Vol.  I,  p.  400.) 

Appropriations. 

1871-'79 $140,000 

1880 30,000, '80,  1395. 

1881 ♦. 20, 000, '81,  1589. 

1886 10.000,  '86,  1396. 

Total 200,000 

1888 5,000,  act  of  August  11,  1888. 

Statement  of  appropriations,  '85,  1636 ;  '86, 1396. 
Commerce. 
Steam- boat  traffic  upon  river,  '81, 1593. 
Lumber  interests,  '87,  1592. 
Engineers. 
Chief  of  Engineers. 
Reports.  '80,  161;  '81,  222;  '82,  220;  '83,  228;- '84,  235;  'Q5,  254,  259:  '86, 
246;  '87,214,  7        ,         i   ^,        ,         ,        , 
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OSAOE  RIVEB,  MO.  AND  KABrS.—CooUuueil. 

EnfTineers— Continaed. 
£noiksbb8  in  Chabob. 
Col.  J.  H.  Simpson,  1873-'80.    Report,  '80,  1359. 
Mju.  O.  H.  Ernflt,  1680-'85.    Reports,  '80,  1391;  '81,  1586;  '82,  1656;  '83, 1293 ; 

Mi^.  A.  M.  Miller,  1885-^—.    Reports,  '85,  1636,  1657;  '86»  13(»;  '87,  1591,  1593. 

AjBfilflXAMTS 

W.  S.  Simpson.    Reports,  '81, 1589;  '82,  1657. 
8.  £.  M.  Gregory.    Report,  '82, 1667. 
K.  Winston.    Report,  '83, 1294. 
Operations. 

1879-'80.  Rock  and  snaf^  removal  at  Reynold's  Shoal  and  Devil's  Elbow;  dam 
strengthened,  training- wall  repaired  and  extended,  and  snass  removed  at 
Moore's  Flats  >  dams  and  training-walls  bnilt  at  Haskin's  ana  Burd's  shoals, 
and  breach  at  latter  place  repaired ;  channels  dredged  at  Eirkman's,  Pack's,  and 
Clark's  Island  shoals,  also  dam  bnilt  at  first-named  locality:  training- wall 
extended  and  break  in  dam  repaired  at  Shipley's  Shoal,  '80,  1392,  1394. 

1880-'81.  Training-walls  extended  at  Shipley's  and  Bnrd's  shoals;  dredging  and 
snag  removal  at  Mnsic's,  Saline,  and  Town  shoals,  and  dredging  at  Lockett's 
Island  Shoal;  rock  quarried  and  channel  excavation  began  at  Moore's  Flat« : 
break  in  training- well  repaired  and  bar  removed  at  Eirkman's  Shoal;  channel 
dredged  at  Rice's  Shoal;  cross-dam  and  training. wall  bnilt,  excavation  of  chi*n- 
nel  begpin^  and  snags  removed  at  Berry's  Shoal,  '81, 1586,  1587. 

1881-82.  Straighten inff  of  chute  completed,  dam  and  training  wall  extended,  and 
dredging  done  at  Moore's  Flats;  training-wall  extended,  raised,  and  repaired, 
and  dredging  done  at  Berry's  Shoal ;  dredging  done  at  Schieless,  Clark's  Island, 
Haskin's  and  Eirkman's  shoals;  1,063  snags  removed  from  channel  between 
Grand  River  and  month  of  Osage,  '82,  1656. 

188S-'83.  310  snags  removed  from  river  between  Big  Gravois  and  mouth  of  Osage, 
'83, 1293. 

1883-'86.  No  operations  ior  lack  of  funds,  '84,  1529 ;  '85,  1636 ;  '86,  1395. 

1886-^87.  370  snat^  and  878  trees  removed,  '87,  1592. 
Pbjrslcal  Characteiistics, 

Gauge  records  at  Toscumbia  and  Warsaw  for  1881,  '81,  1593, 1594;  '82,  1661 ;  '83, 
1295;  '84,  1530. 
Plans. 

In  1884  Mai.  Ernst  did  not  consider  that  the  river  was  worthy  of  improvement  by 
movable  locks  and  dams,  '85. 1658. 
In  1886  Maj.  Miller  expressed  tne  same  conclusion,  '87, 1594. 
Projects. 

The  original  project  adopted  in  1871  proposed  contracting  the  width  of  the  river 
at  shoals  by  means  of  cross-dams  and  training-walls,  dredging  the  channel  by 
means  of  teams  and  scrapers,  and  removal  of  rocks  and  snags  from  channel  and 
trees  from  banks,  the  object  being  to  obtain  a  2-foot  low- water  navigation.  The 
estimated  cost  of  this  improvement  was  $230,000,  '71,  238;  '86,  1395. 
Snrveys. 

Of  river,  1881,  above  Tuscumbia,  '81,  1588. 

Of  Osage  River  iiA>m  Tuscumbia  to  mouth  of  Rainey  Creek,  1881,  '82,  1662. 

Examination  of  river  from  mouth  to  Osceola,  with  view  to  formation  of  slack  water 
navigation  by  movable  locks  and  dams.  Made,  1884,  under  direction  of  Mig. 
Ernst,  '85,  1657;  and  also  in  1886  nnder  direction  of  MaJ.  Miller,  '87,  1593. 

BIapb. 
'80, 1394. 


OSWEOO,  N.  T.— Construction  of  brkajcwateb  at. 
CContinned  from  Vol.  I,  p.  401.) 

lS6-'79 11,264,362.87 

1880 90,000.00, '80,  2217. 

1881 50,000.00,  '81,2449. 

1882 80,000.00, '82,  2456. 

1884 80.000.00, '84,  2145. 

1886 , 71,250.00, '86,  1893. 

Total  .-^ 1,635,612.87 

1888 100,000,00,  act  of  August  11, 1888. 
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OSWEGO,  W.  Y,~ContiDued. 

Contracts. 

1881.  J.  H.  Case,  for  timber  and  stone  filliag,  at  fl.lOper  cubic  yard  and  dredging,  at 
75  cents  per  cubic  yard,  '81,  2451.  F.  B.  Gay,  for  iron,  '81,  2451.  G.  Kellogg, 
for  removal  of  rook,  at  j7  per  cubic  yard,  and  other  material,  at  70  cents  per 
cubic  yard,  respectively,  '81,  2451.  G.  Kellogg,  for  timber  and  stone  filling,  at 
1^1.35  per  cubic  yard,  and  dredging,  at  (1.25  per  cubic  yard,  '81,  2451.  F.  Wil- 
son, for  iron,  '81,  2451. 

1S82.  F.  Wilson,  for  iron,  '83,  1948. 

1883.  F.  Lee,  for  dredging,  at  30  cents  per  cubic  yard,  '84,  2143. 

1884.  Post  &  Henderson,  for  timber,  '84,  2146. 
Encroachments. 

Construction  of  coal-trestle  by  Delaware,  Lackawanna  and  Western  Railroad  Com- 
pany in  harbor  formed  by  west  breakwater,  '83,  1949. 
Engineers. 
Chief  of  £nqineers. 
Reports,  '80,  232;  '81.  319;  '82,  313;  '83,  321;  '84,  325;  '85.  350;  '86,  345;  '87, 
310. 
Board  of  Engineer*. 
Convened  at  New  York  February  15,  18i7,  to  report  upon  removal  of  east  break- 
water in  Oswego  Harbor.     Report,  '87,  2390.     (Cols.  Casey  and  Abbot  and 
Lieat.  Col.  Houston.) 

Lieut.  Col.'McFarland,  1875-'83.     Reports,  '80,  2212;  '81,  2447;  '82,  2449;  '83, 

lO.-il. 
Lieut.  Col.  H.  M.  Robert,  1883-^85.     Reports,  '83,  1948 ;  '84,  2143.  2147;  '85,  2278. 
Capt.  E.  Maoruiie,  1885.    Reports,  '85,  2278 ;  '86,  1892. 
Capt.  C.  F.  Palfrey,  1886-'—.    Report,  '87,  2.J8I,  238G. 

Assistant. 
W.  P.  Jiidson.    Report,  '82,  2452. 
Operations. 

1879-80.  747  linear  feet  crib- work  sunk  in  extension  of  new  breakwater  and  677 
linear  feet  of  same  covered  with  superstructure;  minor  repairs  made  to  new 
breakwater,  southeast  portion  of  old  breakwater  hoavily  riprapped ;  400  linear 
feet  of  northern  half  rebuilt  from  foundation  up,  and  220  feet  more  repaired; 
also  repairs  to  derricks  and  working  plant,  '80, 2^12,  2216. 

1-jS0-'81.  463  linear  feet  of  crib- work  added  to  east  breakwater,  '81,  2447. 

l'^81-'82.  441  linear  feet  crib- work  added  to  wesr  breakwater,  completing  the  same ; 
7  cribs  sunk  in  extension  of  the  east  breakwater;  channel  deepened  by  dredg- 
ing to  15  feet  on  west  side  of  river,  '82,  2450. 

1882-83.  Extensive  repairs  to  breakwater,  Goyemmont  wharf,  and  engineer  prop- 
erty ;  5,000  cubic  yards  material  dredged  from  inner  harbor,  '83, 1948. 

188;i-'84.  32,194  cubic  yards  material  dredged  from  inner  harbor ;  repairs  to  break- 
water and  breaches  therein,  '84. 2L44. 

1884-'85.  1,929  cubic  yards  material  dredged  from  inner  harbor ;  west  breakwater 
spur  built;  breach  in  breakwater  arrested  by  construction  of  bulkheads  on 
either  side  of  the  injured  portion,  '85,  2278,  2280. 

1835-8.).  Two  partial  breaches  iu  the  breakwater  repaired ;  ba|;tre68  built  against 
parapet  in  harbor  face,  '86, 189^. 

1886-'47.  Lake  face  of  west  breakwater  parapet  strengthened;  superstructure  on 
shore-arm  repaired;  repairs  to  lake-arm  and  oast  breakwater,  *87, 2383. 
Physical  Characteristics. 

Measurements  of  height,  velocity,  and  force  of  waves,  *85,  2279. 
Projects. 

The  earliest  project  was  adopted  in  1827  and  proposed  to  inclose  an  area  at  the 
mouth  of  the  river  by  extending  piers  from  the  shores  into  the  lake  and  ad- 
joining the  outer  ends  of  the  piers  with  the  shores  by  lateral  breakwater,  '74, 
i,  261,  262.  This  project  was  completed  in  l^i69  and  the  work  forms  the  present 
inner  harbor. 

From  1826  to  1869,  inclusive,  $17.},362.87  was  appropriated.  In  1870  the  present 
project  was  adopted,  and  it  consists  of  a  breakwater  5,800  feet  in  length,  par- 
allel to  the  old  west  breakwater  and  about  1, 100  feet  in  advance  of  it.  The  esti- 
mated cost  was  $1,161,682,  '70, 221 ;  '86, 345.  The  project  was  modified  in  1879, 
1880, 1382,  and  1883  by  the  proposed  construction  of  an  east  breakwater  2,700 
feet  long,  the  reduction  of  3o0  feet  in  the  opening  between  the  east  end  of  the 
west  breakwater  and  north  end  of  light- house  pier ;  the  use  of  creosoted  timber 
in  repairs  to  the  old  breakwater,  the  construction  of  spurs  along  the  outer  face 
of  the  west  breakwater,  and  the  deepening  by  dredging  of  the  inner  harbor  at 
the  mouth  of  the  river,  '79,  1734;  '86,  345.  The  amount  appropriated  from 
1870  to  1886,  inclusive,  was  |;i,162,250. 

1443  EN 25 
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OSWEGO,  N.  T.- Continued. 

Projects — Continued. 
The  Board  of  Engineers  of  1887  recommended  the  repioval  of  the  part  of  the  east 

breakwater  already  built,  '87,  2391. 
History  of  past  projeots,  '87, 2381. 
Surveys. 
Maps. 
Oswego  Harbor,  '80,  2216;  '81,  2460. 


OTTER  CREEK,  VT.^Improvsmbnt  of. 

(Continued  from  Vol.  I,  p.  405.) 
Appreprtatlons. 

l872-'79 128,000 

1880 2,000, '80,560. 

1881 2.000, '81,726. 

1882 2,000, '82,  712. 

Total b4,000 

1888 2,500,  act  of  August  11,  1888. 

Appropriations  prior  to  1880,  '81,  725. 
Contracts. 
1881.  L.  Whitney,  for  dredging,  at  30  cents  per  cubic  yard,  '82,  712. 
1884.  L.  Whitney,  for  dredging,  at  25  cents  per  cubic  yard,  '84,  2158. 
Euirineers. 
Chikf  ov  Engixekra. 

EeporU,'8O,90;  '81,114;  '82,115;  '83,325;  *84, 329; '85,356; '86.350; '87,315. 
Emoinbkrs  in  Chargk. 

Col.  J.  Newton.  1878-'80,  '80,  90. 

Lieut.  Col.  N.  Michler,  1880-'82.    Reports,  '80,  559 ;  '81. 725. 

Moj.  G.  L.  Gillespie,  ld82-'83.    Report,  '82,  711. 

Lieut.  Col.  H.  M.  Robert,  1883-'85.    Reports,  '83,  1960 ;  '84, 2158. 

Maj.  M.  B.  Adam8, 1885-'—.    Reports,  '85,  2309;  '86, 1905;  '87,  2410. 

J.  A.  Gillespie.    Report,  '82,  712. 
Operations. 

1881-'-2.  6,219  cubic  yards  material  dredged  from  bars  at  Yergennes  Basin  and 
month  of  the  creek,  '82,  711. 

1882-83.  10,791  cubic  yards  material  dredged  from  Yergennes  Basin,  Bull  Brook, 
Smith's  and  Gage's  bends,  '83, 1960. 

1883-'84.  No  operations,  '84, 2158. 

1884-'85.  11,773  cubic  yards  material  dredged  fh>m  Bull  Brook  Bend,  '85,  2309. 

1885-'87.  No  operations,  '86,  1905;  '87,  2410. 
Projects. 

The  project  proposed  by  Col.  Newton  in  1872  proposed  the  formation  of  a  channel 
irom  Lake  Champlain  to  Yergennes  Basin  100  feet  wide  and  8  feet  deep,  with 
the  formation  of  a  basin  at  Yergennes.  Estimated  cost,  $58,146,  '72,  273;  '81, 
725.  In  1882  the  project  was  modified  to  provide  for  rock  removal  at  Steam- 
boat Landing,  near  Yergennes,  increasing  the  estimated  cost  to  |73,748.40,  '82, 
712.  In  1884  it  was  further  modified  so  as  to  provide  for  a  change  in  the  hith- 
erto proposed  channel  at  Bull  Brook  Bend  so  as  to  escape  the  removal  of  rock, 
'84. 2159. 
Surveys. 

Examination,  1881,  '81,  725. 

Examination  of  bars  and  special  survey  of  Steamboat  Landing,  '82, 711. 

Survey  of  Yergennes  Reef,  1882.  '82, 71^. 

Survey  at  Bull  Brook  Bend,  1884,  '84,  2158. 


OUACHITA  A!VD  BLACK    RIVERS,   JLA.   AND  ARK.— Improve- 

MENT   OF. 


Appropriations. 


(Continued  from  Yol.  I,  p.  406.) 


l-'79 1243,000 

1880 8,000,  '80,  1307. 

1881 12,000, '81,  1417. 
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OUACHITA   AND   BLACK  RITERS,  L.A.  AND  AKK.-CoDtinued. 

Appropriations— Continued. 

1882 112,000, '82,  1557. 

1884 15,000, '84.  1330. 

1886 17,500,  '86,  1352. 

Total : 307,500 

1QQQ  S  Ouachita  and  Black  rivers,  La.  and  Ark  ..      20, 000  ?  „^x  ^*  *  „«..^+  1 1    iqaq 

^^\  OuachiU  River,  Ark.,  above  Camden 9.000  r<^*^^  ^"S^^«*  1^'  ^^' 

Statement  of  appropriations,  '80,  1306 ;  '87, 1457. 
Commerce. 

Importance  of  improvement,  '81,  1421. 
Engineers. 
Chief  of  Engineers. 
Reports,  '80,  152;  '81,  211 ;  '82,  208:  '83,  217;  '84,  221,  227;  '85, 235;  '86,  330; 
'87,  195. 
Enou^eers. 
Maj.  W.  H.  H.  Benyanrd,  1873-'83.    Reports,  '80,  1305,  1307;  '81,  1416;  '82,  1556. 
Maj.  A.  M.  Miller,  1883-'85,    Reports,  '83,  lloo ;  '84,  13^9,  1351,  1381,  138<5. 
Capt.  £.  Ber^land,  1885-'86.    Reports,  '85,  1497 ;  '86,  1351. 
Capt.  J.  H.  Willard,  l«d7-'— .    Report,  '87,  1455,  1487,  1495. 

W.  C.  MVlvin.    Reports,  '80,  1307;  '81,  1418. 

E.  F.  White.    Reports,  '81,  1417;  '82,  1557;  '83,  1157;  '84,  1382. 
P.  C.Montgomery.    Report,  '84,  1351. 

F.  S.  Bnrrowee.    Report,  '84.  1383. 
Operalions* 

History  of  work,  '86,  1351. 

1879-'80.  400  snags  removed  from  channel  below  Monroe,  '80,  1305. 

1880-'81.  456  snags  and  4,159  trees  removed  from  channel  and  banks  of  Upper  Oua- 
chita; dam  at  Catahoula  Shoals  rebuilt,  '81,  1416. 

1881-82.  241  snags  and  logs  removed  and  6,210  trees  cut  down,  '82,  1556. 

1882-83.  780  logs  and  snags  destroyed ;  900  trees,  shore  snags,  and  stumps  removed ; 
wreck  of  steam-boat  LitJle  Bob  B  removed,  '83, 1155. 

1883-'84.  No  operations  for  lack  of  funds,  '84.  1329. 

1884-'85.  677  snags  pulled ;  2,652  trees,  stumps,  and  logs  removed  from  channel,  '85, 
14119. 

1885-'?^.  No  operations,  '86,  13,52. 

1886-'S7.  465  snags  and  stunts  removed  and  267  trees  cut,  '87,  1456, 
Plans. 

In  1883  Capt.  Miller  did  not  consider  that  part  of  the  river  between  Camden  and 
Arkadelphia  worthy  of  improvement  nor  the  work  a  public  necessity,  '84, 
1:^3. 
•  In  1887  Capt.  Willard  considered  this  part  of  the  river  worthy  of  improvement  to 
the  extent  of  removing  obstructions^  '87,  1496. 

In  1887  Capt.  Willard  did  not  consider  that  part  of  the  river  between  the  mouth 
and  Camden  worthy  of  improvement  by  locks  and  dams,  '71,  340;   '74,  i,  352; 
'84,  i:j86;  '87,  14fc8. 
Projects. 

The  first  appropriations  were  made  with  a  view  to  the  improvement  of  the  river 
by  meaus  of  a  system  of  locks  and  dams,  the  estimated  cost  of  which  was 
$1,163,083,  '72,  346,  348,  370,  374;  '73,  4d4. 

A  portion  of  the  funds  appropriated  was  expended  under  this  project  for  material, 
surveys,  etc.,  when  it  was  abandoned  in  1^75,  '75.  i,  521;  '80,  1306.  The  bal- 
ance of  the  funds  was  expended  iu  the  purchase  and  operation  of  an  iron- 
hulled  snag-boat.  The  character  of  the  improvement,  viz,  the  removal  of  logs, 
snags,  aod  similar  obstructions,  does  not  admit  of  a  permanent  improvement  or 
definite  estimate,  '80,  1306;  '84,  1386;  '86,  231.  By  act  of  1884  the  Black 
River,  Ark.  and  La.,  was  placed  under  the  same  head  as  the  Ouachita,  '86, 
1351. 
Sorvevs. 

Examination  of  Catahoula  Shoals  and  vicinity,  1879,  '80,  1.307. 

Examination  of  Ouachita  River  from  Camden  to  Arkadelphia  ordered  bv  act  of 
August  2, 1882.    Made,  1883,  nndbr  direction  of  Maj.  Miller. 

Not  recommended  for  improvement,  '84,  1351. 

Plan  and  estimate  for  continuing  improvement  of  Ouachita  River  from  its  mouth 
to  Camden,  Ark.,  ordered  by  act  of  August  2,  1882.  Made,  1882,  under  direc- 
tion of  Maj.  Miller,  '84,  1386. 

Be-examination  with  a  view  to  slackwater  from  Camden  to  mouth  ordered  by  act 
of  August  5,  1886.    Made  under  direction  of  Capt.  Willard,  '87,  1487. 
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OUACHITA   ANB  BLACK  RITBRS,  E.A.  AIVB  ABK.  — Coutinncd. 

S  nrveys— Con  tinned. 
Examination  of  harbors  of  Monroe  and  Trenton,  La.,  on  Ouachita  River,  with  view 
to  prevent  caving  of  banks  ordered  by  act  of  Angu»t  2,  1882.     Made,  1883, 
nnder  direction  of  Maj.  Miller,  '84,  1381. 
Examination  above  Camden  ordered  by  act  of  Angnat  5, 18S6      Made  under  direc- 
tion of  Capt.  Willard,  '87,  1495. 


OUTLET  TO  LAKE  WINNEPESAUKEE,  IV.  H. -Improvement  of. 

(See  WiNNBPESAUKEB  (WlNNIPISEOGER)  LaKE,  N.  H.— IMPROVEMENT  OF.) 


OUTLET  TO  WOLF  LAKE,  INB.— Rbsurvey  ok. 
(See  Wolf  Lake,  Ind.— Resukvey  of  outlet  to.) 


OWENSBOBOUOH  HARBOR,  KV. -Examination  of. 

Engineers. 

Chief  of  Engineers. 

Report,  '85,  284. 
Engineer  ix  Charge. 

Lieut.  Col.  W.  E.  Merrill.     Report,  '85,  1831. 

A.  SSI  ST  AN  T 

G.W.Goethals.    Report,  '85,  1S31. 
Plans. 
In  1884  Lieut.  Col.  Merrill  did  not  consider  the  harbor  wortliv  oi  improvement^ 
•85,  1831. 
Surveys. 
Exammation  ordered  by  act  of  July  5,  1884.    Made  under  direction  of  Col.  Mer- 
rill, '85,  1831. 


OWL'S  HEAD  HARBOR,  J!IE.— Examination  or. 

(Continued  from  Vol.  I,  p.  408.) 

Appropriations. 

1836-*7U $17,902.11. 

Engineers. 

Chief  ok  Engineers. 

Report,  '85,  60. 
Engineer  in  Charge. 
Col.  C.  E.  Blunt.     Report,  '85,  476. 
Plans. 
In  ldS4  Col.  Blunt  considered  that  the  harbor  required  no  artificial  improvement, 
'85,  478. 
Surveys. 
Examination  ordered  by  act  of  July  .5,  1834.     Made  under  direction  of  Col.  Blunt. 
'85,  476. 


PACIFIC  COAST  HARBOR  OF    REFUGE.— Examination  for. 
(See  Harbor  of  refcge  on  Pacific  Coast.) 
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PADlJCAHy  K¥.— Examination  for  loe-tiARBOR  at. 

Enylneers. 

Chief  of  Engineers.* 

Reports,  '85,  284 ;  '87,  243. 
Engineer  in  Charge. 

Lieut..  Col.  W.  E.  Merrill,  1884.    Reports,  '85,  ia30;  '87,  1833. 

Jk  a  Qf  ATA  ^Tfl 

Lieut.  G.  W.  GoethaU.    Report,  '85,  1830. 
Lieut.  L.  H.  Beach.     Report,  '87,  1833. 
Physical  Characteristics. 

Washing  of  riyer  banks,  '85,  1830. 
Plans. 

In  1884  and  1887  Lieut.  Col.  Merrill  reports  that  the  harbor  is  unworthy  of  im- 
provement irom  a  commercial  stand-point*,  '85,  1830;  '87,  1833. 
Surveys. 
Examination  ordered  by  act  of  July  5,  1884.    Made  under  direction  of  Lieut.  CoL 
Merrill,  '85,  1830. 


PAOAIV  CRECKy  VA.~Improvement  of. 

(Continued  from  Vol.  I,  p.  409.) 

Appropriations. 

I8rt0 $5,060,  '80,  821. 

1881 5,000,  '81,991. 

Contracts. 

1880.  H.  E.  Culpepper,  for  dredging,  at  16^  cents  per  cubic  yard,  '81,  991. 

1881.  J.  Caler  <&  Co.,  for  dredging,  at  23  cents  per  cubic  yard,  '82,  1077. 
Engineers. 

Chief  of  Engineers. 

Reports,  '80,  119;  '81,  159;  '82.  155;  '83,  162. 
Engineers  in  Charge. 
Capt.  C.  B.  Phillips,  1880-'ol.     Report,  '80,  820. 

C.«pt.  J.  Mercur,  June  14,  188l-'8J.     Reports,  '81,  990;  '82,  1076;  '83,  842. 
Operations. 
Iti80-'81.  6,062  cubic  yards  material  dredgid  from  bars  al  Smithfield,  '81,  991. 
1881-'82.  34,631  cubic  yards  material  dredged  from  bars  and  at  mouth  of  creek, 

'82,  1076. 
l832-'83.  No  operations  for  lack  of  funds,  '83,  842. 
Projects. 
By  8.  T.  Abert,  1875,  for  excavation  of  a  channel  60  feet  in  width  and  6^  to  7 
feet  deep  through  four  bars  between  the  town  of  Smithfield  and  mouth   of 
creek,  a  distance  of  5  miles.     Estimuted  cost,  |28,380,  '75,  ii,  157  ;  '80,  820. 


PALinrRA  IjAKE,  la.  and  miss.— Examination  of. 

Engineers. 

Chief  of  Engineers. 

Rt-p  rt,  '84,  22/. 
Engineer  in  Charge. 

Mrtj.  A.  M.  Miller.    Report,  '84,  1370. 
Assistant 
T.  M.Varrell.     Report,  '84,  1371. 
Physical  Ciiaracteristics. 

Description  of  lake,  *84,  1370. 
Plans. 
In  18tj3  Maj.  Mller  did  not  consider  the  lake  worthy  of  improvement  nor  the  work 
a  public  necessity,  '84,  1371. 
Surveys. 
Examination  ordered  by  act  of  August  2,  ISJ2.    Made,  18!J3,  under  direction  of 
Maj.  Miller,  '84,  1370. 
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PAMLICO  AIVD  TAB  Bl  VCB^,  N.  €.— Improvbment  of. 
(Coatixmed  from  Vol.  I,  pp.  40!)  and  538.) 
rlatlons. 


1836-';^,  Pamlico  River ....  f28. 000 

18^9  Tar  River 3,000 

1880 9,000,  '80.  838 

1881 8.000,  '81,  1002. 

1882 10.000, '82.  1084 

1884 5,000,  *84,  IU30. 

1886 5,000, '86,  967. 

Total 68.000 

1888 10,000,  act  of  Angnst  11,  1888. 

Commerce. 

Increase  in  shipments,  '83,  ^<)0. 
Engineers. 

Chief  of  Exgixeers. 
Reports,  '80,  123;   '81,  162;  *82,  138;   '83,  .164;    '84,  168;  *85,  161;   '86,  156; 
'87,  123. 
Engineers  in  Charge. 
Capt.  C.  B.  Phillips.  1880-'81.     Report,  '80,  836,  8;?8. 
Capt.  J.  Mercur,  1881-*84.    Reports,  '81. 1001 ;  '82,  1083 ;  '83,  -^S. 
Capi.  F.  A.  Hinmau,  1884.    Reports,  '84.  1036;  '85,  1041 ;  '86,  966. 
Capt.  W.  H.  Bixby,  1886-'—.     Report,  '87,  1010. 
Assistants 
W.  H.  James.    Report,  '80,  8:57. 

J.  P.  Darling.    Reports,  '81,  1002;  '82,  1084;  '83,  &19 ;  '84,  1036. 
£.  D.  Thompson.    Report,  '87,  1012. 
Operations. 
1879-'80.  Channel  70  feet  wide  and  10  feet  deep  formed  through  Stumpy  Shoal  by 

removal  of  snags  and  logs,  '80,  836. 
1880-'81.  1,197  stumps  removed  from  the  dredged  channel  in  the  Pamlico  ;  22  pile 
and  brnsh  jetties  aggregating  3,233  linear  feet  built  in  Tar  River ;  aUo  3,08d 
stumps  and  SDags  removed  from  same  locality,  '81,  1001. 
1881-'82.  6,503  cubic  yards  of  material  and  1,215  stamps  removed  fronri  the  Pamlico ; 

12  jetties  aggregating  1,4^)6  linear  feet  bailt  in  the  Tar  River,  '82,  1084. 
1882-'83.  Logs  aud  stumps  removed  from  the  Tar  River;  160  Knear  feet  of  jetty 

built  at  Red  Bank  on  the  Pamlico ;  workins  plant  repaired.  '83,  848,  489. 
1883-'84.  1,855  linear  feet  of  jetty  built  on  the  Tar  River ;  1,224  logs,  stumps,  trees, 

and  scags  removed.  '84,  1037. 
1884-'85.  1,373  logs,  stumps,  and  snags,  5  pile  bridges,  and  149  trees  removed  from 

Tar  River,  '85,  1041. 
1885-'86.  681  logs,  trees,  snags,  and  similar  obstructions  removed  from  the  Tar 

River,  '86,  966. 
1886-'87.  2,92:{  logs,  snags,  stumps,  and  jetty  piles  removed  from  the  river  channel, 
700  trees  cut,  and  2  Sat-boat  wrecks  removed,  '87,  1011. 
Projects. 
Previous  to  1880  the  Pamlico  and  Tar  rivers  were  nnder  separate  appropriations, 

the  aggregate  of  which  was  $31,000,  '80,  838. 
The  project  for  this  improvement  proposes  the  removal  of  obstructions  in  both 
rivers  and  widening,  deepening,  and  straightening  of  the  Pamlico  to  Washing- 
tou  so  as  to  obtain  a  9-foot  low- water  channel,  thence  a  3- foot  channel  to 
Greenville,  and  thence  20  inches  deep  to  Tarborough,  at  an  estimated  cost 
of  175,000,  '76,  i.  36:} ;  '79,  700,  702 ;  '87. 1010. 
Surveys. 
Maps. 
•80,  836. 
Tar  River,  '87,  1012. 


PAiVIUIVKV  RIVER,  VA.-Impkovement  of. 

Appropriations. 

1880 $2,500,  '80,  775. 

1881 2,500,  '81,970. 

1882 2,500,  '82,  lO-W. 

188.) 5,000,  '86,  918. 

Total  12,500 

1888 3,000,  act  of  August  11,  1888. 
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PAilIU1WK¥  RIVJBR,  T  A  .-Continued. 

Contracts. 

Ifitil,  F.  A.  Smith,  for  dike  constniciion;  at  |3.^  per  linear  foot,  *87,  943. . 
£ii^neers« 
Chief  of  Engineers. 
Reports,  '80,  115,  I^;  '81,  155;  '8^,  150;  '83, 156;  '84, 158;  '85,  148;  '86,  144; 
'87,  110. 
Engineer  in  Charge. 
Capt.  C.  B.  Phillips,  1879-'80.    Report,  '80,  904. 

S.,T.  Abort,  U.  S.  Agent,  1880-'—.    Reports,  '80,  773;  '81,  97U;  '82,  lOW ;  '83, 
819;  '84,992;  '85,  98*2;  '86,  917;  '87,942. 

J.  M.  Wolbrect.    Report,  '80,  904. 
Operations. 

1^0-'81.  600  lo^s  and  snags  removed  from  the  channel,  '81,  971. 

le^8l-'82.  1,721  logs,  snags,  and  trees  and  8  wrecks  removed,  improving  20  miles  of 

river,  '82,  1037. 
1882-'86.  No  operations  from  lack  of  funds,  '83,  819;  '84,  992;  '85,  9c2;  '86,  918. 
1886-'87.  298  linear  feet  of  dike  built,  '87,  943. 
Physical  Ciiaracteristics. 

Description  of  river  and  obstacles  therein,  '80,  773. 
Projects. 
By  Capt.  Phillips,  1880,  for  improvement  of  river  by  dredging  through  sand  and 
gravel  bars  and  removal  of  snags,   logs,  and  similar  obstructions,  i'oriuing  a 
channel  40  feet  wide  and  from  5  to  6  feet  deep  at  low  water.     Estimated  cost, 
$19,541,  '80,  905,  906.     Increased  in  1885  to  provide  for  additional  work  on  lower 
bars  to  $48,300,  '85,  983;  '87,  943. 
Surveys. 
Ordered  by  act  of  March  3,  1S79.    Made,  1880,  uuder  direction  of  Cant.  Phillips, 

'80,  904. 
Maps. 

Skidniore's  and  Foxes  bars,  '85,  982;  '87,  942. 


PASCAGOVLA  HARBOR,  IVIISS.    (See  Horn  Island  Pass,  Miss.) 


PASCAOOULA  RIVER,  JfllSS.— Improvement  of. 

(Continued  from  Vol.  I, p.  411.) 
A  ppropriations. 

lri27-'79 $65,400 

IS-^O 20,000,  '80,  1099. 

1881 4,000,  '81,  1216. 

1882 8,000,  '82,  1299. 

1884 3,000,  '84,  12ir,. 

1886 '25,000, '86,  1205. 

Total 125,400 

1888 27,000,  act  of  August  11,  1^88. 

Statement  of  appropriations,  '84,  1214;  '87,  1331. 
Commerce. 

Benefit  resulting  from  improvement,  '81,  1216. 
Contracts. 
1880.  S.  N.  Kimball,  for  dredging,  at  34i  cents  per  cubic  yard,  '80,  1099.    W.  G. 
Mitchell,  for  dredging,  at  27  cents  per  cubic  yard,  '81,  1216. 
Engineers. 
Chief  of  Engineers. 
Reports,  '80.  140;  '81,  18S,  189;  '82,  185,  186;  '83,  197;  '84,  205;  '85,  211;  '86, 
209,  211 ;  '87,  175. 

£NGIVKER  IV   C^  HA  ROE 

Maj.  A.  N.  Damrell,' 1878-'— .    Reports,  '80,  1098;  '81,  1214;  '82,  1298,  1324; 
'83, 1025;  '84,  1214;  '85,  1358;  '86,  1203;  '87,  1330. 

■$5,000  of  which  la  reapproprlated  from  an  appropriation  for  Horn  Island  Paaa,  made  in  1884,  'M,  454. 
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PASCAGOUJLA  BITER,  miSS.-Coutinued. 
Iiii^iieers  — Continned. 

T.  L.  Harriaou.    Be|K>rt,  '82,  1325. 
tL.  Kauchenstein.    Beport,  '86,  1317. 
Operations. 

18r)0-'»l.  75,155  oabio  yards  material  dredj^ed  from  the  ohannel,  *81, 1915. 

18Sl-'8'2.  106,341  cubic  yards  material  dredsed  from  (he  ohaaael,  '82,  l'i9d. 

1882-'83.  I,0d3  soags  and  5,667  trees  oat  and  removed,  '83,  l(^26. 

ldd^'84.  953  snags  and  4,000  trees  remov^ed,  '84,  1215. 

18d4-'t^.  1,115  snags  removed  from  river,  '85,  1359. 

ISiXy-'SJ,  No  operations,  '86,  1204 ;  '87,  1332. 
Plans. 

By  Maj.  Damrell,  for  improvement  of  harbor  at  Pascagoiila,  by  excavation  of  a 
ehannel  100  feet  wide  and  21  feet  deep  throngh  'Hue  Pass."    Estimated  cost, 
$326,816,  '82,  1324. 
Projects. 

The  project  of  1879  proposed  the  formation  of  a  dredged  channel  throngh  the  bar 
at  the  month  200  feet  wide  and  7  feet  deep,  and  the  removal  of  snass  and  over- 
hanging trees  from  the  river  for  its  entire  length.  Estimated  cost,  |53,800,  '74, 
i,  757;  '79,834. 

From  1878  to  1885,  inclusive,  $59,000  was  appropriated,  '86.  1204. 

In  1886  it  wa!i  proposed  to  form,  by  dredging,  a  channel  12  feet  deep  from  the  mills 
at  Moos  Point  to  the  anchorage  in  the  Bay,  a  distance  o.f  Hi  miles.    Estimated 
cost,  $78,100,  '86,  1217. 
Surveys. 

For  harbor  at  Pascagonla  ordered  by  act  of  March  3,  Id^^l.  Made,  1882,  under  direc- 
tion of  Mai.  Damrell,  '82,  1324. 

Of  Pascagonla  River,  from  mills  at  Moos  Point  down  cj  anchorage  in  Bay,  ordered 
by  act  of  July  5,  1884.    Made,  ltS84,  under  direction  of  Maj.  Damrell,  '86,  1215. 


PASI^UOTAIVK   RIVER,  IV.  C,  above  luoutli  of  canal— Exami- 
nation OF. 
Enirineers. 

Chief  of  Engineers. 

Report,  '85,  164. 
Engineer  in  Charge. 
Capt.  F.  A.  Hinman.     Report,  '85,  1049. 
Surveys. 
Examination  ordered  by  act  of  July  5,  1884.    Made  under  direction  of  Capt.  Hin- 
man, '85,  1050. 


PASSAIC  RIVER,  HT.  J.,  above  Newark— Improvement  of. 

(Continued  from  Vol.  I,  p.  412.) 

Appropriations. 

1872-^79 1112,000 

1880 2,000,  '80,536. 

1882 7,000, '82,  684. 

1884 3.000,  '84,739. 

1886 2,250,  '86,  800. 

Total 126,250. 

1888 7,500,  act  of  August  11,  18S8. 

Appropriations  prior  to  1880,  '80,  536. 
Contracts. 

188:^.  F.  Pidgeon,  for  dredjcing,  at  3-^  cents  per  cubic  yard,  '84,  739. 
1884.  K.  Parrott,  for  dredging,  at  49  cents  per  cubic  yard,  '85,  746. 
Engrineers. 
Chikf  of  Engineers. 
Reports,  '80,  86;  '81,  108;   '82,  109;  '83,  105;   '84,  111,  12^;  '85,  102;  '86,  HI; 
•87,  68. 
Engineers  in  Charge. 
Lieut.  Col.  N.  Michler,  1880-'8i.     Reports,  '80,  535;  '81,  (W7. 
Lieut.  Col.  G.  L.  Gillespie,  18S2-'85.     Reports,  '82,  Gr4 :  '83,  Tui  ;  '84,  7.J7,  780, 
782;  '85,  744. 
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PASSAIC  BlTEli,  N.  J.,  above  Newark^  ContiDiied. 

Eayineers— ContiDued. 
£kginbkrs  in  CHAROB--0ontixined. 
Lieut.  Col.  McFarland,  1880.    Report,  '86^  792. 
Lieat.  G.  McC.  Derby,  1887-^—.    Reports,  *S%  763. 

A.  R.  Doerflinger.    Report,  'S4|  784. 
Operations. 

History  of  the  work,  *86,  794. 

1879~'80.  328  cubic  yards  stone  removed  from  the  channel,  '80,  535. 

1880-'dl.  Stone  abutment  removed  at  expense  of  New  York,  Lake  Erie  and  Wnst- 

em  Railroad,  '81,  687. 
1881-'82.  No  operations  for  lack  of  funds,  '82,  684. 
1882-'83.  No  operations,  '83,  571. 
1883-^84.  19, 190  cubic  yards  sand  and  gravel  removed  from  shoals  between  Erie 

and  Midland  Railroad  bridges,  '84,  738. 
1884-'85.  1,945  cubic  yards  material  dredged  from  Lime  Kiln  and  Middle  bars. 
1885-'87.  No  operations,  '86,  796;  '87,  764.  • 

Physical  CiiaracterisUcs. 

Description  of  river. 
Plans. 
By  Maj.  G.  L.  Gillespie,  1884,  for  extension  of  improvoment  from  Passaic  to  Pat- 

erson,  at  an  estimated  cost  of  from  $380,000  to  $611,000,  '84,  782,  7&4. 
Private  and  Corporate  Worl£. 
Occupation  of  river  oet ween  Passaic  and  Paterson  by  a  corporate  company,  '84, 

780,  782,  784. 

Projects. 

By  Lieut.  Col.  Newton,  1872,  for  partial  improvement  of  river  above  Newark,  so  as 
to  afford  a  channel  6  feet  deep  at  low  water  to  the  head  of  cavitation  at 
Passaic,  by  means  of  dredging  and  dike  construction.  Estimated  coot,  f  1*23,924, 
•72,  805,  807;  '80,  5:36;  '86,  793. 

In  1885  the  project  was  amended  to  provide  for  a  channel  7\  feet  deep  from  the 
Erie  to  the  old  Midland  Railroad  Bridge,  '87,  764. 

From  1872  to  18d6,  inclusive,  $126,250  was  appropriated,  when  it  was  estimated  that 
$7,512  would  be  required  fur  completion  of  project,  '86,  796,  797. 
Sanrejrs. 

Between  Passaic  and  Paterson  ordered  by  aet  of  August  2, 1882.  Made,  1884,  under 
direction  of  Maj.  Gillespie,  '84,  780,  782. 

Maps. 
•81,688;  '87,766. 


PASSAIC  RlVERt  N.  J.,  below  IVewaric— Improvement  of. 
(Continued  from  Vol.  I,  p.  412.) 

Appropriations. 

1872-^9 $112,000 

1880 30, 000, '80,  536. 

1881 50,000, '81,  689. 

1882 43,000,  '82,  686. 

1884 25.000,  '84,  74L 

lo86 24,000, '86,  800. 

Total 284,000 

1888.-. 27.500,  act  of  August  11;  1888. 

Coinitlerce. 

Necessity  for  completion  of  improvement,  '83,  574. 
Contracts. 

1880.  H.  Du  Bois  &  Sons,  for  i)ile-dike  construction,  '81,  690. 

1881.  E.  M.  Payn,  for  dredging,  at  14  cents  per  cubic  yard,  '81,  690.  H.  Du  Bois  <& 
Sons,  for  pile-dike  constniction,  '81,  690.  E.  Brainard,  jr.,  for  dredging,  at 
lOJ  cents  per  cubic  yard,  '82,  6*^6. 

1882.  Morris  &  Cummings,  for  dredging,  at  22i  cents  per  cubic  yard,  '83,  574. 
1884.  H.  Du  Bois  &  Sons,  for  dredging,  at  10  cents  per  cubic  yard,  '85,  74H. 
1886.  P.  S.  Ross,  for  pile-dike  construction,  at  $11.50  pe   linear  foot,  '87,  767. 
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PASSAIC  RITER,  N.  J.,  below  UTewark— Coutinned. 

En^ueers* 

Chief  of  Engineers. 

Rt ports, '80,86;  '81,109;  '82.110;  '83,106; '84,112; '85,103;  '86.112;  '87,68. 
Engineers  in  Charge. 
Col.  J.  NewtOD,  to  Jane  25,  IddO.    Report,  '80,  537. 
Lieut.  Col.  N.  Michler,  Idd0-'d2.     Reports,  '80.  536 ;  '81,  688. 
Lieat.  Col.  0.  L.  Gillespie,  1882-'85.    Reports,  '82, 684 ;  '83,  572 ;  '84, 740 ;  '85,  746. 
Lieut.  Col.  W.  McFarland,  1885-'86.     Report,  '86,  792. 
Lieut.  G.  McC.  Derby,  1886-'—.    Report,  '87,  764. 
Operations. 
History  of  work,  '80;  538. 
1880~'8l.  2,000  linear  feet  of  diking  built  at  mouth  of  riyer;  19,263  cubic  yards 

material  dredged  from  channel,  '81,  6i9. 
18Sl-'8^.  134,589  cubic  yards  material  dredged  from  channel ;  2,003  linear  feet  of 

pile-diking  built,  '82,  689. 
1882-'83.  228,993  cubic  yards  material  dredged  from  the  channel,  '83,  572. 
18^  {-'84.  110,221  cubic  yards  m'kterial  dredged  from  the  channel,  '84,  740.. 
1884-'8o.  699  linear  feet  of  diking  built ;  34,509  cubic  yards  material  dredged,  '85, 

747. 
ld85-'86.  110,221  cubic  yards  material  dredged ;  repairs  to  dike,  '86,  799. 
1886-'87.  1,000  linear  feet  of  pile-dike  built,  '87,  765. 
Projects 
By  Col.  Newton,  1880,  for  formation  of  a  chan  el  200  feet  wide  and  10  feet  deep  at 
mean  low  water  fh)m  the  Pennsylvania  Railroad  Bridge  at  Newark  to  Newark 
Bay,  by  dredging  and  construction  of  15,800  linear  feet  of  pile-dike.    Esti- 
.    mated  coat,  |232,875,  '80,  537;  '84,  741. 
By  Lieut.  Col.  Gillespie,  1884,  for  extension  of  channel  through  shoals  in  Newark 
Bay,  by  dredging  and  the  extension  of  the  dike  at  the  month  of  the  riyer 
about  §,000  feet.    Estimated  cost,  $121,000,  increasing  the  original  estimate  to 
8:^53,875,  '84,  741 ;  '87,  765,  766. 
Sorveys. 
Maps. 
•81,688;  '82,686;  '87,766. 


PASSO  CAVALJLO,  TEK.    (S..-e  Matagorda  Bay.) 


PATAPSCO  RIVER,  HID.    (Sec  Baltimore  Harbor.) 


PATCHOOUE  RIVER,  IV.  V.— Survey  of. 

Cominercc. 

Commerce  and  navigation  to  be  benefited  by  improvement,  '81,  674. 
Engrineers. 

Chief  of  Exgineers. 

Reports,  '80,  S:> ;  '81,  108 ;  '87,  67. 
Englxebrs  in  Charge. 

Col.  J.  Newton.     Report,  '81,  674. 
Lieut.  Col.  McFarland,  lfiS7,     Report,  '87,  759. 
Assistants. 
R.  H.  Talcott.     Report,  '81,  674. 
M.  Kiugsley.     Report,  '87,  760. 
Plans. 
By  Col.  Newton,  1880,  for  securing  a  6-foot  low-water  channel  from  head  of  navi- 
gation to  6foot  curve  in  Great  South  Bay,  by  dredging  and  construction  at 
mouth  of  river  of  two  parallel  timber  dikes,  aggregating  2,400  linear  feet.    Es- 
timated cost,  $4-i,320,  '81,  674,  675. 
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.  PATCHOOVE  RITfiR,  N.  T.-Continued. 

Plans— ContiDoed. 
By  Lieut.  Col.  McFarland,  1886,  for  secnriiig  a  6-foot  low- water  channel  within  the 
above  limits,  by  dredginji;  and  the  protection  of  the  cat  by  a  dike  on  the  west 
side.    Estimated  cost;  $40,000,  '87,  760. 
Surveys. 
Ordered  by  act  of  Jane  14,  1880.    Made,  1880,  under  direction  of  Col.  Newton,  '81, 

674. 
Examination  of  month  of  Patchogue  River  ordered  by  act  of  August  5,  1886. 
Made,  1886,  under  direction  of  Lieut.  Col.  McFarland,  '87,  759. 


PATUXENT  RIVER*  JUD.— From  Benedict  to  Hill's  Landing. 

Survey  ordered  by  act  of  August  5,  188t>,  '87,  114.     [$5,000  appropriated  by  act  of 
August  11,  1888.] 


PAWGATVCK  RITER,  R.  1.  AIVD  CONN.-Improvement  of. 
(Continued  from  Vol.  I,  p.  415.) 

Appropriations. 

W71-'79 $50,000 

1H86 12, 000, '86, 017. 

1888 10,000,act  of  August  11,  1688. 

Contracts. 

1886.  A.  J.  Beardsley  &  Son,  for  dredging,  at  1'^  cents  per  cubic  yard,  '87,  566. 
Enirineers. 
Chief  of  Engineers. 

Reports,  '85,  80 ;  '87,  4'^ 
Engineers  in  Charge. 
Lieut.  Col.  G.  H.  Elliot,  1884-'87.    Reports,  '85,  622 ;  '86,  616. 
Maj.  W.  R.  Livermore,  1887-'—.    Report,  '87,  565. 
Operations. 
l':jri-76.  Dredging  channel  below  wharves,  '87,  565, 

lSd6-'87.  Under  project  of  1885  19,721  cubic  yards  dredged  from  channels,  '87, 556. 
Pliysicai  Ciiaracteristics. 

Di'scription  of  river,  '85,  622, 
Projects. 
From  1871  to  1875,  inclusive,  $50,000  was  appropriated  and  expencjed  upon  the 
excavation  of  a  channel  5^  feet  deep  at  low  water  and  75  feet  wide  below-  the 
wharves,  and  from  35  to  40  feet  wide  between  the  upper  and  lower  wharves, 
'71,  741-744;  '75,  ii,  296;  '87,565. 
Surveys. 
Examination  and  survey  ordered  bv  act  of  July  5, 1884.    Made,  1884  and  1885,  under 

direction  of  Lieut.  Col.  Elliot,  '85,  622,  623, 
Maps. 
'85,  624. 


PA1¥TUCKET  RIVER,  R.  I. -Improvement  of. 

(Continued  from  Vol.  J,  p.  416.) 

iriations. 

1867-^79 $52,000 

1884 50, 000, '84,  608. 

1886 30,000/86,  599. 

Total 132,000 

1888 35,000,actof  August  11,  1888. 
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PAWTirCKET  RIVER,  R.  I.— Continued.  . 

Commerce- 
Importance  of  improyement,  '80, 378 ;  '83, 483 ;  '85;  601. 
Obatraction  Arom  bridges,  '81,  556;  '82,  555. 
Bemoved  in  1883,  '83,  78,  480. 

Contracts* 
1884.  Brainard  St  Benton,  for  dredging,  at  21  cents  per  cnbic  yard,  '85,  593. 
1886.  £.  Brainard,  for  dredging,  at  25  cents  per  cabio  yard,  .'87,  549. 

Enitn^ers* 
Chuet  of  Enoikkers. 
Reports,  '80,  74 ;  '81,  81 ;  '82,  81 ;  '83,  78 ;  '84,  85 ;  '85,  73 ;  '86,  73 ;  '87,  36. 

ENOINEKR8  IN  ChaRGB. 

Lieut.  Col.  Q.  K.  Warren,  1870-'82.    Reports,  '80,  377  ;  '81,  556 ;  '82,  555. 
Lieat.Col.G.H. Elliot,  1882''87.    Reports, '83, 480 ;  '84,608,609;  '85,592;  '86,598. 
Miy.  W.  R.  Livermore.  1887-^—.    Report,  '87,  548. 

AsaiSTANT. 

H.  A.  Bentley.    Report^  '80,  :i78. 
liC^slaiion. 

Act  of  State  of  Rhode  Island  providing  for  clearing  channel  of  river  from  obbtrnc- 
tions  and  for  construction  of  bridge  near  site  of  former  bridge,  '84,  614. 
Operations. 

History  of  past  operations,  '80,  377. 

Original  project  completed  in  1876,  '76,  i,  207;  '80,  81. 

Id84-'d5.  Preparations  for  dredging,  '85,  593. 

1885-'86.  212,735  cubic  yards  material  dredged  from  channel,  'to,  599. 

1886-'87.  31,069  cubic  yards  material  dredged  from  channel,  '87,  548. 
Physical  CitaracterisUcs. 

Tidal  observations,  '80,  379. 

Description  of  river,  '84,  610. 

Changes  since  1873,  '84,  611. 
Projects. 

The  projects  of  1868  to  1874  proposed  the  formation,  by  dredging,  of  a  channel  7  feet 
deep  at  low  water  and  75  feet  wide  from  the  month  to  the  city  of  Pawtucket, 
'67,  449;  '68,  746;  '70,  450;  '75,  ii,  290.  This  work  was  completed  in  lo75, 
'76,  i,  49,  207  ;  '80,  81 ;  '83,  82;  '84.  609. 

By  Lieut.  Col.  Elliot,  1884,  for  the  formation  of  a  channel,  by  rock  removal  and 
dredging,  100  feet  wide  and  12  feet  deep  at  mean  low  water  from  the  Red 
Bridge  to  the  rock  cutting  at  Pawtucket;  thence  a  channel  to  Pawtucket 
Bridge  40  feet  wide  and  12  feet  deep.  Estimated  cost,  $382,478,  '84,  85,  613; 
•85,  593 ;  '87,  548. 
Surveys. 

Ordered  by  act  of  August  2,  1882.  Made  under  direction  of  Lieut.  Col.  Elliot,  '84, 
609. 


PA WTUXET, RIVER,  R.  I.— Examination  of. 

Engineers. 

Chief  of  Enginkbrs. 

Repoif,  '84.  91. 
Engineer  in  Charge. 
Maj.  J.  W.  Barlow.    Report,  '84, 633. 
Plans. 

By  Maj.  J.  W.  Barlow,  1882,  for  removal  of  bowlders  from  the  entrance  to  the 
river,  '84,  633. 
Surveys. 
Examination  ordered  by  act  of  August  2,  1882.    Made  under  direction  of  Maj.  Bar- 
low, '84,  633. 


PEA  RIVER,  ALA.— Survey  of.- 

(Continued  from  Vol.  I,  p.  417.) 
En9ineei*s« 

Chief  of  Engineers. 

Report,  '80,  140. 
Engineer  in  Charge. 

Maj.  A.  N.  Damrell,  lt<79.     Report,  '80,  1120. 
Assistant. 

H.  Haines.     Report,  '80,  1120. 
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PEA  RIVER9  AL. A. —Continued. 

Physical  Characteristics. 

Description  of  river  and  obstructions  therein,  '80,  1120. 
Plans. 
By  Maj.  Damrell,  for  improvement  of  navigation  during  high  wat«r  from  Geneva 
to  Elba,  by  construction  of  2  crib-work  locks  and  dams,  300  linear  feet  of  dike, 
500  linear  feet  of  brush  dam,  dredging,  and  snag  removal.    Estimated  cost, 
$56,750, '80, 1121: 
Surveys. 
Ordered  by  act  of  March  3, 1879.    Made,  1830,  under  direction  of  Maj.  DamrelL 
'80, 1120. 


PEARE.  RITER,  JUISS.,  between    Edenbnrgh  and  Carthage— 

IMPROVEMKNT  OF. 

Appropriations. 

Id84 12,500, '85, 1372. 

188(5 2,250,  '86,  1215. 

1888 ^,000,actof  August  11,  1888. 

Engineers. 

Chief  of  Engineers. 

Reports,  '84,  216;  '85,  213;  '86,  211 ;  '87,  176. 
Engineers  in  Charge. 
Mai.  A.  M.  Stickney,  1882-'85.     Report,  '84,  1286. 
Maj.  A.  N.  Damroll,  188.V— .     Reports,  '85,  1371 ;  '86,  1214  ;  '87,  1334. 
Assistant. 

W.  II.'  Hoffmau.     Report,  '84,  1287. 
Operations. 
1884-85.  400  snags,  logs,  and  stumps  removed,  1,048  trees  cut,  and  6,491  yards  of 

bank  cleared  of  brush,  '85,  1371. 
1885-'86.  70  stumps  blasted  and  removed,  100  sunken  logs  and  trees  cut,  and  172 

overhanging  trees  removed,  '86,  1214. 
1886-'87.  1,143  snags,  stumps,  and  logs  and  760  overhanging  trees  removed,  '87, 
1335. 
Piiysical  Ciiaracterislics. 

Description  of  the  river  and  its  obstructions,  '84,  1288. 
Projects*  * 

By  Maj.  Stickney,  1884,  for  improvement  of  river  between  Carthage  and  Edin- 
burgh by  removal  of  snags,  logs,  and  similar  obstructions.     Estimated  cost, 
«;13,469, '84,1289;  '85,  1371;  '87,  1334. 
Surveys. 
Examination  ordered  by  act  of  August  2,  1882.     Made,  1882,  under  direction  of  Maj. 
Stickney,  '84,  1286. 


PEARii  RIVER,  ITIISSm  between  Cartiiaere   and  Jaclcson— Im- 

PROVKMKNT  OF. 

(Continued  from  Vol.  I,  p.  417. '^ 

Appropriations* 

1879 ^,000 

1880 7,500,  '80,  1155. 

1881 2,500,  '81,  1277. 

1882 2,500, '82,  1370. 

I086 2,250,  '86.  1213. 

Total 20,750 

1883 2,500,  act  of  August  11,  1888. 

Commerce. 

Amount  of  transportation,  '83,  1100. 
Contracts. 

1879.  J.  S.  Hamilton  &  Co.,  for  removal  of  obstructions,  '80,  1154. 

1880.  J.  S.  Hamilton,  for  removal  of  obstructions,  '81,  1276. 

1881.  J.  S.  Hamilton,  for  removal  of  obstructions,  '82,  1369. 
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PEARL  BIVEBt  I9I1S8.— Oontinaed. 

Envineera. 

Chiep  or  Enoinbbrs. 
Reporto/dO,  112;  '81, 191;  '82, 187;  '83,  205;  '84,  S09;  '85,  213;  '86.  210;  ^87, 
177. 

ENOINBKR8  IN  ChaBOB. 

Maj.  C.  W.  Howell,  187&-'82.    Reports,  '80,  1151 ;  '81,  1276. 
Mai.  A.  Stickaey,  l{Jd2<'85.    Reports,  '82,  1368;  '83,  1099;  '84.  1259. 
Maj.  A.  N.  Damrell,  1885-'—.    Reports,  '85,  1369;  '86.  1212;  '87,  1336. 
Assistant. 
H.  C.  Collins.    Report,  '84,  1260. 
Operations. 
1879-'d0.  Removal  of  obstraotions,  trees,  etc.,  comineDced,  '80,  1154. 
1880-'dL.  Removal  of  obstractioas  eoatinaed,  '81,  1276. 
188W82.  Removal  of  obstraotionscontinaed, '82,  1369. 
188  V83.  No  operattODS,  '83, 1100. 
1883-'84.  Removal  of  obstractioas  completed  to  within  5  miles  of  Carthage,  '84, 

1261. 
1884-'85.  10,812  snags,  roots,  logs,  and  stamps  removed  from  the  river ;  also  6,851 
overhanging  trees  cat  and  700  cable  yards  bank  protected  with  brush  and  wil- 
low, '85,  1370. 
18dr>-'86.  No  operations,  '86,  1213. 

1886-'87.  721  snags,  logs,  and  stamps  and  216  overhanging  trees  removed,  '87, 1337. 

Projects* 

By  Maj.  Howell,  1879,  for  improvement  of  the  river  between  Carthage  and  Jackson 

by  removal  of  snags,  loirs,  overhanging  trees,  willows,  etc.    Estimated  cost, 

♦21,000,  '79,  878,  900 ;  '87,  1338.     Estimate  revised  in  1887  to  $50,000,  '87, 1336. 


PEARL  RIVE  By  JUISSm  below  Jackson— lMPRo\nsMBNT  op. 

A  ppropriations* 

1880 $30,000,  '80,  1155. 

18^1 25,000,  '81,  1279. 

1H82 15,000, '82,  1372. 

1884 10.000,  '84,  1263. 

1886 13,125, '86,  1210. 

Total 93.1-25 

1888 15,000,  act  of  Aagast  11,  1888. 

Commerce. 

Coiumercial  statistics,  '83,  1102. 
Benefits  der.ved  from  river  improvement,  '86,  1209. 
Contracts. 

1880.  S.  N.  Kimball,  for  removal  of  obstrnctions,  '81,  1278. 

1881.  G.  A.  Meyer,  for  removal  of  obstructions,  '82,  1371. 
Encrineers. 

Chief  op  Exgixbrrs. 
Reports,  '80,  142;  '81,  192;  '82,  188;  '83,  206;  '84,  209;   '85,  212;  '86^  210; 
'87,  177. 
Engixrkks  in  Charge. 
Maj.  C.  VV.  Howell,  1878-'82.     Reports,  '80,  1155;  '81,  1277. 
Maj.  A.  Stickney,  1882-84.    Reports,  '82,  1370;  '83,  1101;  '84,  1262. 
Maj.  A.  N.  Damrell,  1884-'—.  Reports,  '85,  1363;  '86,  1207;  '87,  l:J39. 
Operations. 
1881-82.  104  miles  of  river  below  Jackson  cleared  of  obstrnctions,  '82,  1370. 
1882-'83.  191  miles   of  river  below   Jackson  cleared  of  snags,  trees,   logs,   and 

nimilar  obstructions,  '83,  1101. 
1883~'84.  Removal  of  obstractions  continued,  '84,  1262. 
1884-'85.  7,568  snags,  stumps,  logs,  et<;.,  1,805  standing  and  overbani^ing  trees,  and 

7,360  cubic  yards  sand  and  clay  removed  from  tbe  river,  '85.  13&, 
1885-'86.  5,876  stumps,  roots,  snags,  logs,  and  trees,  8,382  overhanging  trees,  and 

2,752  cubic  yards  clay  and  sand  removed,  '86,  1209. 
1886-'87.  Summary  of  work  d(  ne,  '87,  1340. 
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P£ARL.  RIVER,  MISS,— Continued. 

Projects. 

By  Mi^.  Howell,  1879,  for  improvement  of  the  river  from  JackBon  to  the  mouth 
by  removal  of  all  trees,  snags,  logs,  and  similar  obstructions  to  a  depth  of  5 
feet  below  low-water  mark,  also  by  removal  of  overhanging  trees  from  the 
banks.    Estimated  cost,  $95,940,  '80,  1155 ;  '87, 13:^9. 

Project  modified  in  188'>  to  provide  for  dredging  a  channel  12  feet  deep  at  mean 
low  water  over  the  bar  at  the  month  of  East  Pearl  River,  '85,  1367 ;  '87,  1341. 

Amount  appropriated  from  1880  to  1886,  inclusive,  |93,125.  Amount  estimated  to 
complete  project,  $70,000,  '87,  1339,  1*342. 


PEAS  CREEK  (Pease),  FX<A.    (See  Charlotte  Harbor,  Fla.) 


PEASE  RIVER,  P£.A«— Improvement  of. 

(See  also  Maxateb  River,  Fla.) 

Appropriations. 

l?ibl $7,000,  '81,  119H. 

Id82 4,000,  '82.  1-^77. 

Id86 5.000,  '86,  1147. 

1886 *2.000,  '87,  1239. 

Total 18,000 

Commerce. 

Irregular  and  desultory,  '85,  1269. 
Eng^ineers. 

Chief  of  Engineers. 
Reports,  '80,  140;  '81,  185;  '82,  181;  '83,  193;  '84,  201;  '85, 196;  '86, 195;  '87, 

158. 

Maj.  A.  N.  bamrell,  ld79-*85.    Reports,  '80, 1100 ;  '81. 1198 ;  '82, 1276;  '83, 1004 ; 

'84  1196. 
Capt.'  W.  f.  Rossell,  1885-'86.    Report,  '85,  1268. 
Lieut.  W.  M.  Black,  1886-'—.    Reports,  '86,  1146;  '87,  1237. 
Assistant 
J.  L.  Meigs.     Report,  '80,  1101. 
Operations. 

1882-83.  36  miles  of  river  cleaned  of  trees,  snags,  logs,  and  similar  obstructions, 

•83,  1005. 
1883-'84.  1,617  logs  and  snags  removed  from  the  channel ;  306  trees  feUed  and  804 

cubic  yards  rock  removed,  '84,  1197. 
1884-'87.  No  operation?,  '85,  1269;  '86,  1147;  '87,  1238. 
Piiysieal  Ciiaraeteristics. 

Description,  '86.  1146. 
Projects. 
By  Maj.  Damrell,  1880,  for  improvement  of  Pease  Creek  from  its  mouth  to  Fort 
Meade,  by  removal  of  snags,  sunken  logs,  overhanging  trees,  and  loose  rocks, 
securing  a  high-water  navigable  channelduring  nine  months  in  the  year.    Esti- 
mated cost,  I!J17,000,  '80,  1100,  1101. 
Surveys. 
Examination  ordered  by  act  of  March  3, 1879.    Made,  1880,  under  direction  of  Maj. 
Damrell,  '80,  1100. 


PECATOIf lA  RIVER9  iriS.-'ExAMmATioN  of. 

Engtneers. 

Chief  of  E;ngineers. 

Report,  '84,  244. 
Engineer  in  Charge. 

Maj.  A.  Mackenzie.    Report,  '84,  1593. 


♦Allotted  from  Manatee  River,  '87,  1238. 
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PECATONIA  RIVER,  WIS.-CoDtioued. . 

Ph)r«lcal  Characteristics. 

Description  of  river,  '84,  1593. 
Plans. 
In  188*2  MaJ.  Mackeozie  did  not  consider  the  river  worthy  of  improvoinent  nor  the 
work  a  public  necessity,  *84,  1594. 
Snrve^ra. 
Examination  ordered  by  act  of  Aag^st  2,  1882.    Made  nnder  direction  of  liig. 
Mackenzie,  *84,  1593. 


PECOlf l€  RIVER,  N.  T.^Survst  of. 

(Continaed  from  Vol.  I,  p.  417.) 

Appropriations. 

1871-'7y $25,000 

Commerce* 

Justification  of  improvement,  '84,  682. 
Eng^ineers. 

Chief  of  Ekoineehs. 

Report,  '84,  99. 
Engineer  in  Charob. 

Maj.  J.  W.  Barlow.    Report,  '84.  681,  682. 

A  SSI  ST  A  NT. 

H.  N.  Babcock.    Report,  '84,  683. 
Operations. 

History  of  past  operations,  '84,  683. 
Plans. 
By  MaJ.  Barlow,  1883,  for  the  formation  of  a  dredged  channel  4  feet  deep  at  mean 
low  water  from  the  mouth  of  Mud  Creek  to  Riverhead.    Estimated  cost,  $29,000, 
'84,  682. 
Surveys. 
Ordered  by  act  of  August  2,  1382.    Made  nnder  the  direction  of  Maj.  Barlow,  '84, 
682. 


PEE  DEE  RIVER,  GREAT,  S.  C— Improvement  of. 

(Continued  from  Vol.  I,  p.  418.) 

Appropriations. 

1880 $7.000, '80,  845. 

Iridl 6,000, '81,  1030. 

1882 6,000,  '82,  1107. 

1884 8,000,  '84,  1047. 

1886 20,000, '86,  170. 

Total 47,000 

1888 20,000,  act  of  August  11,  1888. 

Engineers. 

Chief  of  Engineers. 

Reports,  '80,  125;  '81,  166;  '82,  162;  '83, 169;  '84, 174;  '85, 172;  '86, 169;  '87, 
135. 
Engineers  in  Charge. 

Capt.  C.  B.  Philips,  1379-'81.     Report,  '80,  844. 

Capt.  J.  Mercor,  1881-'84.    Reports,  '81,  1029;  '82, 1107;  '83,  866. 

Capt.  F.  A.  Hinman,  1884-'85.     Report,  '84,  1047. 

Capt.  W.  H.  Bixby,  iaS5-'— .    Reports,  '85,  1100;  '86,  1017;  '87,  1070. 
Assistants. 

C.  W.  Forster.    Report.,  '80,  846. 

H.  Heth.    Reports,  '81,  1029;  '82,  1108;  '83,  8fi7. 

R.  Whitford.     Reports,  '85,1101;  '86,,  1019;  '87,  1072.  • 
Operations. 
1880-^81.  286  logs  and  trees  removed  from  river  channel  at  Pocket  Landing,  '81, 
1029. 
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PEE  DEE  BITEB,  GREAT,  S.  C.  -Continaed. 

Operations— Continaed. 

lti81-'82.  Removal  of  snags,  trees,  and  obstraotions  oontinued,  '82,  1107. 

1882-^83.  Removal  of  sunken  trees,  logs,  and  obstructions  continued,  opening  the 
river  for  an  additional  distance  of  50  miles,  '83, 866. 

1883-'84.  No  operations,  '84,  1047. 

1884-'85.  604  logs,  snags,  and  stumps  cleared  from  the  channel,  improving  naviga- 
tion over  209  miles  of  river,  '85,  1100. 

18ft6-'86.  No  operations,  '86,  1018. 

1886-'87.  1,564  snags,  logs,  and  stumps,  and  2,023  trees  removed  ^m  the  river  and 
its  bank^  '87,  1071. 
Physical  Characteristics. 

Description  of  liver  and  its  obstructions  '80,  846. 
Projects. 

By  Capt.  Phillips,  1880,  for  improvement  of  Great  Pee  Dee  River,  by  removal  of 
obstmotions,  natural  and  artificial,  so  as  to  secure  a  navigable  depth  of  9  feet 
as  hieh  as  Smith's  Mills,  about  46  miles  above  the  confluence  of  the  Pee  Dee 
and  Waccamaw  rivers,  and  from  thence  a  depth  of  3^  feet  as  hiri^h  as  the  turn 
of  Cheraw,  a  distance  of  149  miles  above  the  confluence  of  the  two  rivers 
above  mentioned,  '80,  124,  845. 

From  18^0  to  1886,  inclusive,  $47,000  was  appropriated  when  it  was  estimated  that 
170,000  would  be  required  to  complete  the  project,  '86,  170;  '87,  1071. 
Sorveys. 

Ordered  by  act  of  March  3;  1879.  Made,  1880,  under  direction  of  Capt.  Phillips, 
'80,846. 

Of  river,  1886,  '86, 1018. 


PEE  DEE  BITEB,  LiITTIjE,  S.  €•— Examination  of. 

[|5,000  appropriated  by  act  of  August  11,  1888.] 
Commerce. 

Present  and  prospective,  '87,  1114. 
Engineers. 

Chief  of  Enoiniuss. 

Report,  '87,  139. 
Engineer  in  Charge. 
Capt.  W.  H.  Bixby,  1887.    Report,  '87,  1111,  1113. 
Piiysical  Ciiaracteristics. 

Description,  *87,  1111. 
Plans. 
By  Capt.W.  H.  Bixby,  1887,  for  improvement  of  the  river  by  the  removal  of  snags, 
trees,  and  similar  obstructions,  clearing  it  for  a  4-foot  draiij^ht  steam  naviga- 
tion from  its  mouth  to  the  Lumber  River,  atid  tltciico  f(ir  a  4-r(i(»t  (1r:ni*;ht  [)olc- 
boat  navigation  to  Little  Rock,  S.  C.    Estimated  cost,  |50,000,  '87,  1114. 
Surveys. 
Ordered  by  act  of  August  5,  1886.    Made,  1887,  under  direction  of  Capt.  W.  H. 
Bixby,  '87, 1113. 


PEEKSKILLi  HARBOR,  on  Hudson  River,  IV.  F.— Survey  of. 

Engineers. 

Chief  of  Engineers. 

Report,  '84,  106. 
Engineer  in  Charge. 
Col.  J.  Newton.    Report,  '84,  718. 
Commerce. 

Statistics,  '84,  720. 
Plans. 
By  Col.  Newton,  1883,  for  excavation  of  a  channel  10,000  feet  long,  100  feet  wide,  and 
8  feet  deep  at  mean  low  water.    Estimated  cost,  |29,278,  or  one  10  feet  deep, 
at  $50,611 ;  also  for  construction  of  1,400  linear  feet  of  diking,  at  a  cost  of 
1137,000,  '84,  719. 
Surveys. 
Ordered  by  act  of  August  2, 188 1^.    Made,  1883,  under  direction  of  Col.  Kewton, 
'84,  718. 
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P£NOBS€OT   RIVEB9    me.     (See   Banoou    Uauuor    and    Pknobscot 

BlVER,  Mk.) 


P£1VSA€0£.A  ilARBOB,  FLA.— Improvkmknt  of. 
(Continued  from  Vol.  I,  p.  421.) 

Appropriations. 

ltfr«-'79 $30,000 

1880 40,000, '80,  1068. 

1881  *20,000,»81,  1176. 

188-2 50,000, '82,  1257. 

1884 5r).000,>84,  1164. 

1886 20.000,^86,  1181. 

Total 215,000 

1888 35,000,actof  Augnstll,  1888. 

Commerce. 

Restrictioos  of  present  harbor  depth  npon  large  vessels,  '82,  1257. 
Commerce  of  Peosacola,  '85, 1325. 
Contracts. 

1881.  E.  H.  Farquhar,  for  dredging,  at  40  cents  per  cnbic  yard,  '82, 1255.  Ananlled , 
'83,  969.  D.  F.  Sullivan,  for  rock  ballant,  at  $1  per  ton,  '82,  1256.  W.  H.  Ba 
ker,  for  brush,  at  $1.25  per  cord,  '82. 1256. 

1882.  8.  N.  Kimball,  for  dredging,  at  79^%  cents  per  cubic  yard,  '83,  969. 
1884.  G.  W.  Adams,  for  suction-dredge  hire,  at  1^:^3.33  per  day,  '85, 1314. 
1886.  F.  H.  Smith,  for  stone,  '87,  1271. 

Eng^ineers. 
Chief  of  Engineers. 
Roporte,  '80, 133;  '81,  181, 1177;  '82,  176;  '83, 187;  '84, 195;  '85,  206,  207;  '86, 
204;  '87,164-171. 
Board  of  Engineers. 
Couvcned  at  Ne^  York,  February  12, 1881,  to  report  npon  project  of  Capt.  Dam 
i-ell  for  Peusacola  Harbor  improvement.    Report,  '81, 1177.    (Cols.  Tower  and 
Newton  and  Lieut.  Col.  Abbot.) 

Mai.  A.  N.  bamrell,  1877-'85.     Reports,  '80, 1067 ;  '81, 1174 ;  '82, 1255 ;  '83, 968 ; 

'84,  1161. 
Capt.  R.  L.  Hoxie,  1885^'—.    Reports,  '85,  1314;  '86,  1179;  '87, 1269. 
Assistant 

H.  Haines.     Report,  '85,1316,  1322. 
Operations. 
187i^'80.  Removal,  under  contract,  of  four  wrecks  completed,  '80, 1067. 
1880-'81.  No  operations,  '81, 1174. 

1881-'82.  Quarters  for  overseer  and  workmen  completed ;  mattress  sheds  and  tram- 
ways, 4  extra  cars,  and  2  scows  built ;  60  linear  feet  of  shore  eml  of  jetty  built, 
'82,  125.'>. 
1882-'H:J.  b,40(>  cable  yards  material  dredged  from  the  inner  bar;  Jetty  "A"  com- 
pleted ;  shore  protection  north  of  same  partially  completed ;  400  linear  feet  of 
£ier  built  with  wharf  at  extremity;  1,836  tons  rock  ballast  delivered  at  Fort 
[cRae,  '83,  969. 
1883- '84.  24,966  cubic  yards  material  dredged  from  the  inner  bar ;  stone  protection 
completed  to  a  length  of  220  feet ;  tramway  built  aud  approaches  construoted 
for  another  shore  protection,  '84,  1162. 
1884-'85.  Close  piling  shore  protection  replaced ;  mattress  filling  raised  and  whole 
extended  217  feet;  trestle  and  tramway  approach  rebuilt,  and  80-foot  spur 
built  on  south  side  of  same ;  exposed  face  of  work  and  outer  and  inner  115  feet 
of  Jetty  '^A"  revetted;  53,369  cubic  yards  material  dredged  from  outer  and 
inner  bars,  '85,  1314. 
1885-'86.  Extensive  repairs  to  shore  protection;  55,355  cubic  yards  material  dredged 

from  channel,  '86,  1180. 
1886-'87.  446  tons  stone  delivered  for  jetties ;  repairs  made  to  plant,  '87,  1270. 
Projects. 
The  first  project  was  by  Capt.  Damrell,  1878,  for  the  removal  of  four  wrecks  at  the 
mouth  of  Peusacola  Harbor.    Estimated  cost,  $20,000.    This  was  completed  iu 
1W80,  '80,  1067,  ^ 
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P£ltf8A€OL.A  HARBOR,  FL.A.— Continaed. 

Projects— Continued. 

By  Capt.  Damr6U,  1879,  as  modified  by  Board  of  En^^ineers,  1881,  for  re-establish- 
ment  of  old  shore-line,  by  construction  of  4,000  linear  fee^  brush  and  stone  Jet- 
ties in  front  of  Fort  McRae  and  deepening  the  channel  across  the  inner  bar,  by 
dredging  to  24  feet  depth  by  300  feet  wide.  Estimated  cost,  $150,000,  '79,  101, 
803-810;  '81,  1175;  '84,  1162;  '86,  llSO. 

Failure  of  tides  to  maintain  dredged  channel.    Total  amount  appropriated  from 
1878  CO  1886,  inclusive,  $215,000    Estimated  cost  of  completion  of  project, 
$40,000,  '87,  1269. 
Surveys. 

Of  outer  and  inner  bars  at  entrance  to  Pensacola  Harbor  ordered  by  act  of  July 
5,  1884.    Made,  1884,  under  direction  of  Capt.  Hozie,  '85,  1316. 

Of  outer  and  Inner  bare  ordered  by  act  of  August  5, 1886,  '87,  171. 

Maps. 
'81.  1178;  '84,1162. 


PENSAUKEE  HARBOR,  1¥IS.— Improvxmbmt  of. 
(Continued  from  Vol.  I,  p.  421.) 

Appropriations. 

1882 $10,000, '82,  2129. 

1H84 5,000, '84,  1843. 

Contracts. 

18H3.  F.  B.  Gardner,  1883,  for  slab-pier  construction,  '83,  1660. 
Eng^ineers. 

Chief  of  Enginkers. 

Reports,  ^82,  270 ;  '83,  278 ;  '84,  278 ;  '85,  301 ;  '86,  295 ;  '87,  261. 
Engineers  in  Charge. 
Lieut.  Col.  H.  M.  Robert,  1882-.'8:<.    Report,  '83,  1651. 
Capt.  F.  A.  Hinman,  1883-^84.    Report, '83,  1650. 
Lieut.  Col.  J.  W.  Barlow,  1884-'86.     Reports,  '84,  1842;  '85,  1985. 
Capt.  C.  E.  L.  B.  Davis,  1886-'—.    Reports,  '86,  1656;  '87,  2010. 
Assistant. 
1j.  Y.  Schermerhorn.     Report,  '82,  2130. 
Operations. 
l8-'3''84.  1.300  linear  feet  of  slab-pier  built,  '84,  1842. 
18S4-'85.  No  operations,  '85,  1985. 

1885-'86.  Extensive  repairs  to  slab-pier  work,  '86,  1656. 
1886-'87.  No  operaMons,  '87,  2011. 
Piiysfcal  Ciiaracteristics. 

Description  of  tbe  harbor,  '82,  2130. 
Projects. 
By  Lieut.  «'ol.  Robert,  1882,  for  construction  of  2,500  linear  feet  of  slab-pier  worli 
extending  to  the  10- foot  curve,  with  dredging,  to  provide  a  channel  of  en- 
trance with  an  available  depth  of  10  and  a  width  of  100  feet.     Estimated  cost, 
$50,000,  '82,  2132;  '83,  1650. 
Surveys. 
Examination  ordered  by  aci  of  August  2, 1882.    Made  under  direction  of  Lieut.  CoL 
Robert/83,  1651. 


PENSAIJKEN   CKEEK,  N.  J.-Examination  of. 

Engriueers. 

CniKF  OF  Exginkkks. 

Roporf,  '84,  13H. 
1:n(;inkkr  in  Chargk. 

Lieut.  Col.  G.  Weitzel.     Report,  '84,  852. 
Assistant. 

K,  A.  (Jieseler.    Report,  '84,  852. 
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PENSAUiUSN  CBECK,  IV.  J.— Cou tinned. 

Plans. 

Lient.  Col.  Weitzel  reports,  id  lti8!2.  thut  the  creek  is  not  wortby  of  improvement 
by  the  General  Government  and  iH  not  a  pablic  necessityp  '84,  852. 
Surveys. 

Examination  ordered  by  act  of  Aagnst  2;  188*2.     Made,  1882,  under  direction  of 
Lieut.  Col.  XVeitz«l,*'84,  852. 


PENTWATEB  HARBOR,  HIICH.—Improvbmsnt  of. 

(Continued  from  Vol.  I,  p.  432.) 
Appropriations* 

iat)7-»7U 1108,820 

18H0 4,000,  '80,  2015. 

1881 10,000,  '81,  2212. 

1882 10.000,  '82,2301. 

1884 15,000,  '84,  1980. 

1886 10,000, '86,  1762. 

Total 217,820 

1888 •    8,000,  act  of  Aagnst  11,  1888. 

Contracts. 

1879.  Sciiiire  &  White,  for  dredging,  at  25  cents  per  cubic  yard,  and  pile-revetment 
coustrnction,  '80,  2015. 

1881.  Squire  &  White,  for  dredging,  at  24  cents  per  cnbio  yard,  '83,  2212.    J.  Cor- 
letc,  pier  construction,  '81,  2212. 

1882.  Squire  <&  White,  for  dredging,  at  23  cents  per  cubic  yard,  '83,  1818.    T.  H. 
Smith,  for  pier  extension,  '83,  1817. 

1887.  C.  E.  Mitcuell,  for  crib-pier  construction,  '87,  2187. 
Eng^ineers. 
Chief  of  Engineers. 
.  Reports,  '80,  215;  '81,  292;  '82,  287;  '83,  294;  '84,  296;  '85,  318;  »86.  312;  '87. 

2o0. 
Engikekrs  in  Charge. 
Maj.  S.  M.  Mansfield,  1872-'«).    Report,  '80,  214. 
Maj.  F.  Harwood,  18H0-'82.'  Reports,  '80,  2014;  '81,  2211. 
Maj.  D.  P.  Heap,  1882-'83.     Report,  '82,  2:W1. 

Capt.  D.  W.  Lockwood,  1883-'—.     Reports,  '83,  1817 ;  '84,  1978;  '85,  2075;  '86, 
17(i2;  '87,2186. 
Operations. 

l88U-'8l.  1,528  linear  feet  catch-sand  fence  built;  piers  and  revetments  repaired  ; 

20,000  cubic  yards  material  dredged,  '81,  2'ni. 
1881-'82.  50  linear  feet  of  crib-work  sunk  in  extension  of  north  pier;  19,478  cubic 

yards  material  dredged  from  channel,  '82,  2301. 
188*i-'83.  50  linear  feet  of  superstructure  built;  repairs  to  pier-work;  dredging 

under  Squire  &  White's  contract  continued,  '83,  1817. 
1883-'84.  12,838  cubic  yards  material  dredged  from  between  the  piers;  damage  to 

north  pier  end  repaired,  '84,  1979,  1980. 
1884-85.  106  linear  feet  of  filling  removed  and  replaced;    150  feet  of  revetment 
backing  overhauled  and  repaired ;  1  crib  sunk  in  extension  of  north  pier ;  tilling 
placed  in  interval  between  south  pier  cribs,  '85,  2075. 
lHa'>-'86.  Extensive  repairs  to  north  and  soutli  piers,  '86,  1763. 
188G-'87.  One  oO-foot  crib  placed  on  pile  foundation  in  extension  of  south  pier,  '87, 
2186. 
Projects* 
By  Maj.  Wheeler.  1866,  for  increasing  width  of  the  outlet  to  150  feet,  close-piling 
the  sides  of  the  cut,  extension  of  piers  across  the  bar  into  Lake  Michigan  j,280 
feet,  and  dredging  the  channel  between  the  piers  to  a  depth  of  12  feet,  '67, 
113;  '68,  130. 
Original  estimate  of  1866  amended,  1873,  to  $192,020,  '78,  1205  ;  '87,  2186. 
Froin  1867  to  1882,  inclusive,  $192,820  was  appropriated. 

In  1884  Capt.  Lockwood  considered  that  the  completion  of  the  improvement  would 
require  the  construction  of  300  linear  feet  of  pier-work,  dredging  at  entrance 
and  between  piers,  and  repairs.     Estimated  cost,  $70,000,  '84,  1980, 
Surveys. 
Maps. 
'92,2302;  '84,1980, 
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PERE  ]flAR<kUETTE  LAKE,  IIIICH.    (See  Ludington  Harbor.) 
(Continned  from  Vol.  I,  p.  423.) 


PERqUimAIV'S  RIVER,  N.  C.-Improvkmknt  of. 

(Continaed  from  Vol.  I,  p.  424.) 
Appropriations. 

Itr76 $2,500 

Eng^ineers* 

Chief  of  Engineers. 

Reports,  '80,  116;  '85,  164. 
Engineers  in  Charge. 
S.  T.  Abert,  U.  S.  Agent,  1875-^80.     Report,  '80,  790. 
Capt.  F.  A.  Hioman.     Report,  '85,  1045. 
Assistant. 
G.  H.  Elliot.    Report,  '85,  1045. 
Operations* 

Work  of  improvement  consisting  of  stump  and  log  removal,  etc.,  completed  in  1877, 
and  no  farther  appropriations  required,  '80,  790. 
Plans. 
In  1884  Capt.  Hinman  did  not  consider  tbe  river  above  Hartford  as  worthy  of  im- 
provement from  a  commercial  point  of  view,  '85, 1046. 
Hnrvejs. 
Examination  of  river  above  Hartford  ordered  by  act  of  July  5,  1884.    Made,  1884, 
under  direction  of  Capt.  F.  A.  Hinman,  '85,  1045. 


PERTH  AJUBOY,  N.  J.    (See  Ambot.) 


PETAIiUIfIA  CREEK*  C  A Li.— Improvement  of. 

(Continuedfrom  Vol.  I,  p.  424.) 

Appropriations. 

1880 $8,000, '80.  2243. 

1881 8,000  '81,2479. 

1882 14,000, '82.  2539. 

•  Total 30,000 

1888 2,000,  act  of  Angnst  11, 1888. 

Commerce. 

Present  improvement,  1883,  of  great  benefit  to  commerce,  '83, 1982. 
Service  of  improvement  to  commerce,  '84,  2199. 
Contracts. 
1880.  E;  Hackett,  for  dredging,  at  29  and  45  cents  per  cable  yard,  '81,  2480. 
1882.  W.  Gwynn,  for  dredging,  at  25^  cents  per  onbic  yard,  '83,  1983. 
Eng^lneers. 
Chief  of  Engineers. 

Reports,  '80,  2:^5 ;  '81,  322;  '82,  316 ;  '83,  329 ;  '84,  332;  '85,  359;  '87,  323. 
Engineers  iv  Charge 
Lient.  Col.^G.  H.  Mendell,  1879-'85.    Reports,  '80.  2242;  '81.  2478;  '82.  2539; 

•83,  1982;  '84,  2198;  '85,  2339. 
Capt.  A.  H.  Payson,  1887-'—.     Report,  '87,  2446. 
Ongfations. 
l^)-'81.  21,i:J5  cubic  yards  material  dredged  from  cut-oflfe  and  channel,  '81,  2478. 
lc81-'82.  No  operations,  '82,  2539. 

lK8-2-'83.  25,290  cubic  yards  material  dredged,  '83,  1982. 
188JW84.  43,267  cubic  yardH  material  <lredgfid,  completing  project,  '84,  2198. 
18t«-'85.  No  operations,  '85,  2339 :  '87,  2446. 
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PETALUmA  CREEK,  €A£..--Oontmaed. 

Physical  Characteristics. 

Description  of  Petahima  Creek,  *80,  2243. 
Projects* 

By  Lieut.  Col.  Meodell,  1879,  for  improvement  of  river  below  Petaluma  by  dredging 
the  channel  to  a  depth  of  3  feet  at  low  wator,  and  also  shortening  the  existing 
channel  5,820  feet  by  a  cut  50  feet  wide  and  3  feet  deep  at  low  water.    Esti- 
mated cost,  $25,868.    Total  expenditures  to  completion  of  work  in  1684  was 
.    $27,656, '85,  2339;  '87,  2446. 
Surveys. 
Ordered  by  act  of  March  3,  1879.    Made,  1879,  under  direction  of  Lieut.  Col.  Men- 
dell,  *80,  2243. 


PETER'S  NECK  BAT,  M.  ¥•— Examinati6n  of 

Coonnerce* 

Present  and  prospective,  '87,  638. 
Ennrineers. 

Chief  of  Enoinbkrs. 

Report,  '87,  55. 
Engineer  in  Charge. 
Lieut.  Col.  D.  C.  Houston,  1886.    Report,  '87,  637. 
Piiysical  Ciiaracteristics. 

Description,  '87,  638. 
Plans. 
Lient.  Col.  Houston,  1886,  reports  that  the  present  and  prospective  commerce  does 
not  warrant  an  expenditure  for  permanent  improvement,  '87,  639. 
Surveys. 
Examination  ordered  by  act  of  August  5,  1886.     Made,  1886,  under  direction  of 
Lieut.  Col.  Houston,  '87,  677. 


PETIT  JEAM  RIVER,  ARK.— Survey  and  improvemxnt  of. 
(Continued  from  Vol.  I,  p.  4*24. ) 

Appropriations* 

ISrjfi $3.500, '87,  1530. 

IhSS 2,500,  act  of  August  11,  1888. 

Encroaeiinieiits. 

Obstruction  to  commerce  from  a  bridge  at  Rocky  Crossing,  '87,  1530. 
Eng^ineers* 
Chief  of  Enoinbers. 

Reports,  '85,  252 ;  '87,  206. 
Engineer  in  Charoe. 

Capt,  H.  8.  Taber,  1085^—.    Reports,  '85,  1627;  '87,  1529. 

A.SSI8TANT. 

M.  A.  Orlapp.    Report,  '85,  1628. 
Operations. 

i886-'d7.  Removal  of  obstructions  between  mouth  and  Rocky  Crossing,  '87,  1529. 
Piiysical  Ciiaracteristics. 

Description  of  river,  '85,  1628. 
Projects. 

By  Capt.  Tabor  for  improvement  of  high-water  navigation  as  far  as  Danville  by 
removal  of  snags  and  similar  obstructions.    Estimated  cost,  $6,480,  '85, 1630. 
Surveys. 

Examination  ordered  by  act  of  July  5, 1884.    Made  under  direction  of  Capt.  Taber, 
'85, 1627. 


PHILADELPHIA  HARBOR,  PA.    (See  also  Dblaw>irk  Rivkr  at  Piiila- 

DKLPHIA.) 
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PIABTKATAlf K  RIVER^  VA.-Survkt  of. 

Commerce. 

Statistics  of  trade,  ^84,  1016. 
En§rineers* 

Chief  of  Enginebrs. 

Report,  '84,  163. 
Engineer  in  Charge. 
S.  T.  Abert,  U.  S.  Agent.    Report,  '84,  1013,  1014. 
Plans. 
By  S.  T.  Abert,  in  1883,  for  improvement  of  the  river  at  its  month  by  excaviition 
of  a  channel  200  feet  wide  and  11  feet  deep  through  the  bar,  at  an  estimated 
cost  of  8-^8,533,  or  for  a  channel  of  same  depth  and  150  feet  width,  |43,90i),  '84, 
1015,  1016. 
Surveys. 
Ordered  by  act  of  August  2,  1882.    Made,  1883,  under  direction  of  S.  T.  Abert,  *84, 
1014. 


PIER  AT  £i£WES,  DE£i.    (See  Lewes,  Del.,  pier  at.) 


PIGEOHr  RIVEB9  miCII.— Examination  of. 

Enipineers. 

Chief  of  Engineers. 

Report,  '87,  286. 
Engineer  in  Chargq. 
Capt.  D.  W.  Lockwood.    Report,  *87,  2207. 
Pbysieal  Charaeterlslics. 

Description,  '87,  2207. 
Plans. 
Capt.  Lockwood,  1886,  reports  the  harbor  as  unworthy  of  improvement,  as  any  such 
work  would  benefit  local  commerce  alone,  '87,  25J08. 
Surveys. 
Examination  ordered  by  act  of  August  5,  1886.    Made,  1887,  under  direction  of 
Capt.  Lockwood,  '87,  2207. 


PILiGRIJU  ROCK,  EAST  RITER,  N.  T.    (See  Eaot  River,  N.  T.) 


Pllf EPOG  RIVER9  IHICH.— Examination  of. 

Engineers. 

Chief  of  Engineers. 

Report,  '87, 294. 
Engineer  in  Charge. 
Lieut.  Col.  O.  M.  Poe,  1886.    Report,  '87,  2274. 
Physical  Characteristics. 

Description  o^  '87,  2274. 
Plans. 
Lieut.  Col.  Poe,  1886,  reports  the  river  as  unworthy  of  improvement  in  view  of 
probable  cost  of  same,  '87,  2275. 
Surveys. 
Examination  ordere<l  by  act  of  August  5,  1886.    Made,  1887,  under  direction  of 
Lieut.  Col.  Poe,  '87,  2274. 
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PI]f£  BITBB,  IfllCII.—ExAHiNATioN  ov. 

(Continaed  from  Vol.  I,  p.  425.) 

En^neera. 

Chief  of  Enoinke&s. 

Report,  '85,  332. 
Enoinbsk  in  Charos. 

Lieut.  Col.  O.  M.  Poe.    Report,  '85,  2183. 
Assistant  • 
O.  B.  Wheeler.    Report,  '85,  2184. 
Plans. 
lu  1884  Lieut.  CoL  Poe  did  not  consider  that  the  oommeice  of  the  river  Justified 
the  improvemeDt,  '85,  2183. 
Surveys. 
Examination  ordered  by  act  of  July  5, 1884.    Made  under  direction  of  Lieut.  Col. 
O.  M.  Poe.    Report/85,  2183. 


PISCATAWAT  CBEEK,  JHD.— Exaionation  of. 

Engrineers. 

Chief  of  Enoinbsbs. 

Report,  '8f ,  163. 
Engineer  in  Charge. 
8.  T.  Abort,  U.  8.  Agent.    Report,  '84,  1005. 
Plans. 

8.  T.  Abort  did  not  consider  the  creek  worthy  of  improvement  nor  the  work  a 
public  necessity,  '84,  1005. 
Surveys. 
Examination  ordered  by  act  of  August  2,  1882.    Made,  18:^,  uoder  direction  of  8. 
T.  Abort,  '84,  1005. 


PISCATAWAT  CREEK,  VA.— Examination  of. 

Engineers. 

Chief  of  Engineers. 

Report,  '84,  163. 
Engineer  in  Charge. 
8.  r.  Abort,  U.  8.  Agent.    Report,  '84,  1006. 
Plans. 
In  1883  8.  T.  Abort  did  not  consider  the  creek  worthy  of  improvement  nor  the  work 
a  public  necessity,  '84, 1006. 
Surveys. 
Examination  ordered  by  act  of  August  2,  1882.    Made,  1883,  under  direction  of  8. 
T.  Abort,  '84,  1006. 


PISCATAqUA  BITER,  M.  H.  AND  ME.— Survxt  of. 

Commerce. 

Commercial  statistics,  '84,  491. 
Eui^ineers. 

Chief  of  Engineers. 

Report, '84,  73. 
Engineer  in  Charge. 
Col.  C.  E.  Blunt.    Report,  '84,  485,  486. 
Physical  Characteristics. 

Locality  described,  '84,  486. 
Plans. 
By  Col.  Blunt,  1883.  for  improving  the  Piscataqua  River  by  a  lock  and  dam  just 
below  the  mouth  of  Great  Bay,  at  an  estimated  cost  of  |710,000,  '84,  487,  489, 490. 
Surveys. 
Ordered  by  act  of  August  2, 1882.    Made  under  the  direction  of  Col.  Blunt,  '84,  485, 
486. 
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PLATTSBURGH  HARBOB,  N.  T.— IsfPROVEMENT  of. 

(Continued  from  Vol.  I,  p.  426.) 
Appropriations. 

lb36->79 1140,180.01 

1880 1,000.00, '80,  557. 

1886 5,000.00, '86,  1JH)2. 

1888 7,000.00,  act  of  August  11,  1888. 

Appropriations  prior  to  1880,  '80,  557. 
Eng^lneors. 
Chief  of  Engineers. 
Reports,  '80,  80;  '81,  113;  '82,  114;  '83,  324;  '84,  327;  '85,  355,  357;  '86,  348; 
'87,  314. 
Engineers  in  Charge. 
Lieut.  Col.  N.  Michler,  1880-'82.    Reports,  '80,  556;  '81,  722. 
Maj.  G.  L.  Gillespie,  1882-'83.    Report,  '82,  708. 

Lieut.  Col.  H.  M.  Robert,  1883-'85.    Reports,  '83,  1956;  '84,  2155;  '85,  2318. 
Maj.  M.  B.  Adams,  1885-'—.    Reports,  '85,  230C;  '86,  1902;  '87,  2405. 
Assistants. 
W.  P.  Judson.    Report,  '83,  1956. 
L.  Y.  Schermerhorn.    Report,  '85,  2320. 
Operations* 
1880-'81.  Dredging  upon  shoals  between  mouth  of  river  and  south  wharves,  '81,  722. 
18Hl-'d5.  No  operations,  '82,  708;  '83,  1956;  '84,  2155;  '85,  2306;  '87,  2405. 
Flans. 
By  Lieut.  Col.  Robert,  1884,  for  the  formation  of  a  dredged  basin  at  the  mouth  of 
the  Saranac  River.    Estimated  cost,  $60,000,  '85,  2319. 
Projects. 
The  earliest  appropriation  was  made  in  1836;  between  this  date  and  1844,  under 
appropriations  aggregating  157^500,  854  linear  feet  of  breakwater,  covering  tlie 
city  wharves,  was  built.  '66,  iii,  17;  iv,  1881. 
Between  1864  and  1869  $28,000  was  expended  in  repairs,  '66,  i,  5&;  '67,  234 ;  '68, 

293;  '69,  182. 
In  1870  additional  breakwater  extension  was  undertaken  and  continued  to  1875, 
during  which  time  the  breakwater  was  extended  400  feet,  '71,  254 ;  '72,  271 ; 
'73,  393;  '74.  i,  274;  '75,  i,  352. 
Total  appropriations  from  1836  to  1886,  inclusive,  $146,180. 
Surveys. 
Of  harbor  in  vicinity  of  city  front  and  breakwater,  '83.  1956. 
At  mouth  of  Saranac  River,  '85,  2318,  ordered  by  ^t  of  July  5,  1884.    Made  under 

direction  of  Lieut.  Col.  Robert,  '85,  2318. 
Maps. 
'85,  2320;  '87,  3406. 


PLATTSmOUTHf  IfliBB.    (See  Missouri  River  between  mouth  and 

Sioux  City.) 


P£.rilIOUTH  HARBOR,  RIASS,— Improybmbnt  of. 

(Continued  from  Vol.  I,  p.  427.) 
Appropriations. 

I824-'79 $122,066.90 

18S0 10,000.00, '80,  353. 

1881 10,000.00.  '81,529. 

1882 14,000.00,  '82,523. 

,    1884 10,000.00, '84,  516. 

1886 6,000.00. '86,  572. 

Total 172,066.90 

1888 6,000.00,  act  of  August  11, 1888. 

Appropriations  prior  to  1880,  '80,  353. 
Contracts. 

18H0.  R.  Hamilton,  jr.,  for  dredging,  at  17  cents  per  cubic  yard,  '81,  530. 
18H1.  Eastern  Dre<lging  Company,  for  dredging,  at  23  cents  per  cubic  yard,  '81, 530. 
C.  M.  Holden,  for  delivery  of  loose  stono,  at  $1.55  per  ton,  '82,  523. 
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PL.TilIOl7TH  HARBOB,  MASS.-CoQtinaed. 

Contracts— Continued. 
1682.  C.  W.  Edwards,  for  loose  stone,  at  $1.70  per  ton,  '83,  456. 
1886.  New  England  Dredging  Company,  for  dredging,  at  24  cents  i>er  cubic  yard, 
'87,  524. 
Knifrineers. 
Chief  of  Engineers. 

ReporU,  '80,  70;  '81,  75;  '82,  76;  '83,  70;  ^84,  76;  '85,  64;  '86,  64  ;  '87,  30. 
Enqinsbbs  in  Charge. 
Col.  G.  Thorn,  1874-^83.    lieports,  '80,  351 ;  '81,  527 ;  '82.  521. 
Maj.  C.  W.  Raymond.  1883-'86.    Reports,  '83,  455 ;  '84,  514 ;  '85,  510,  53a 
Lieut.  Col.  G.  L.  Gillespie,  1886-'—.    Reports,  '86,  571 ;  '87,  525. 
Operations. 
1879-'80.  1,^  tons  rubble-stone  placed  in  bulkhead  work,  extending  same  70O  feet^ 

'80,  352. 
1880-'81.  43,950  cubic  yards  material  dredged  from  the  main  channel,  '81,  527. 
1881-'82.  186^  tons  bowlders  furnished  for  repair  of  Long  Beach;  44,  t^  cubic  yards 

material  dredged  from  channel  and  basin,  '82,  522. 
1882-'83.  5,006  tons  stone  placed  in  bulkhead,  extending  same  830  feet:  640  linear 
feet  of  bulkhead  backed  with  trees  and  stone ;  leak  north  of  ola  crib- work 
stopped,  '83,  455. 
1883-'84.  Repairs  to  Long  Beach  Bulkhead,  '84,  515. 
1884-'85.  36,426  cubic  yards  material  dredged  from  chauQcl,  '85, 511. 
1885-'86.  Nine  breaches  in  Long  Beach  repaired  with  brush  and  stone  bulkhead 

work,  '86,  573. 
188&-'87.  14,812  cubic  yards  material  dredged,  '87,  524. 
Plans. 
By  Maj.  Raymond,  1884,  for  excavation  of  a  channel  100  feet  wide  and  5  feet  deep 
at  mean  low  water,  from  Goose  Point  to  Cordage  Company's  Wharf,  a  distance 
of  1  mile,  at  an  estimated  cost  of  $42,000.    Mtg.  Raymond  does  not,  howerer, 
consider  the  harbor  worthy  of  improvement,  '85,  538,  539. 
Projects. 
Prior  to  1875  appropriations  were  applied  to  the  protection  and  preservation  of 
Long  Beach ;  the  aggregate  of  appropriations  from  1824  to  1874,  inclusive,  was 
1103,566.90. 
By  Lieut.  Col.  Thom,  1874,  for  dredging  a  channel  100  feet  wide  and  6  feet  deep 
from  the  "Middle  Ground"  to  Long  Wharf  at  Plymouth,  '75,  ii,  414.    Modi- 
fied in  1876  to  provide  for  dredging  a  basin  866  feet  long,  150  feet  wide,  and  8 
feet  deep,  in  front  of  the  town  wharves,  '76,  i,  181 ;  '77, 188 ;  '78, 221 ;  '81, 528. 
In  1884-'85  it  was  proposed  to  widen  the  channel  to  150  feet  and  deepen  to  9  feet, 

and  also  deepen  the  basid  to  9  feet,  '84,  516;  '85,  511. 
The  amount  appropriated  from  1875  to  1886,  inclusive,  was  $68,500,  when  it  was 
estimated  that  $15,500  would  be  required  to  complete  existing  project,  '86, 65. 
Surveys. 
Of  channel  and  basin,  1884,  '84,  515. 
Of  Long  Beach,  1886,  '86,  572. 

Examination  bf  channel  from  Goose  Point,  in  Plymouth  Harbor,  to  the  wharf  of 
the   Cordage   Company  ordered    by  act  of  July  5,  1884.     Made,  1884,  under 
direction  of  Maj.  Raymond,  '85,  538. 
Maps. 
'81,  528;  '86,  572. 


POCOIfEOKE  RITEB,  MD.—Improvembnt  of. 

(Continued  from  Vol.  I,  p.  429.) 
Appropriations. 

187^^-79 $12,500 

1886 8, 000, '87, 847. 

Contracts. 

D.  W.  Constantino,  for  dredging,  at  17^  cents  per  cubic  yard,  *80,  645. 
£n§rineers. 

Chief  of  Engineers. 

Reports,  '80,  104;  '81,  141;  '82,  137;  '83.  140;  '84,  151;  '85,  137;  '87,  96. 
Engineers  in  Charge. 

Lieut.  Col.  W.  P.  Craighill,  1878~'a5.     Reports,  '80,  644;  '81,  889;  '82,  859;  '83, 
Gr^3;  '84,949. 

W.  F.  Smith,  U.  S.  Agent,  1885-'--.    Reports,  '85, 904 ;  '87,  847.     " 
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POCOnOKE  RIVER,  IVfD.-Continaed. 

Euirineers— Continued. 
Assistants. 
J.  L.  Seager.    Report,  '84,  949. 
T.  I.  George.    Report,  '85,  905. 
CM. Bird.    Report, '85,  906. 
Operations. 

l879-'80.  Dredging  in  progress,  '80,  645. 

18"'0-'83.  No  operations;  project  completed,  '81,  889;  '82,  859;  '83,  683. 
Plans. 
By  W.  F.  Smith,  1885,  for  excavation  of  a  cat-off  below  Suow  Hill  80  feet  widti  and 
7  feet  deep  at  mean  low  water,  the  length  to  be  1,100  feet.    Estimated  cost, 
$8,000,  '85,  906. 
Projects. 
By  Lieut.  Col.  Craifhill,  1878,  for  the  formation  of  a  dredged  channel  7  feet  deep, 
and  removal  of  logs,  snags,  and  obstructions.    Estimated  cost,  $9,975,  '79, 505- 
510.    Project  completed  m  1880,  '81,  889.     (See  Plans.) 
Surveys. 
Examination  of  Pooomoke  River,  with  a  view  to  a  cut-off  in  the  bend  just  below 

Snow  Hill,  not  recommended  for  improvement,  '84,  949. 
Of  Pocomoke  River,  from  Snow  Hill  to  Dighton,  1885,  '85,  906. 


POINT  PLiEASANT,  IT.  VA.— Examination  for  ick-harbor  at. 

Engineer*. 

Chief  of  Engineers. 

Reports,  '80,  195 ;  '81,  263. 
Engineer  in  Charge. 

Maj.  W.  E.  Merrill.    Report,  '81.  1954. 
Assistant 

.  J.  H.  Harlow.    Report,  '81,  1956. 
Plans. 
By  Maj.  Merrill,  1881,  for  formation  of  harbor  of  refuge  against  ico  at  the  moutli 
of  the  Great    Kanawha  River  by  the  construction  of  four  crib-piers  tilled- 
with  sfone.    Estimated  cost,  $22,000,  '81,  1955,  1957. 
Surveys. 
Ordered  by  act  of  June  14,  1880.    Made,  1880,  under  direction  of  Maj.  Merrill,  '81, 
1954. 


POIVD  RIVER9  Kir.— Examination  of. 

Enirineers. 

Chief  of  Engineers. 

Report,  '87,  249. 
Engineer  in  Charge. 
Maj.  J.  C.  Post.    Report,  '87, 1901. 
Plans. 

In  1887  Maj.  Post  did  not  consider  the  river  worthy  of  improvement,  '87,  1901. 
Surveys. 
Examination  ordered  by  act  of  August  5, 1886.    Made  nnder  direction  of  Mai.  Post 
'87,  1901. 


PORTAGE    LAKE    AND    L.AKE     SUPERIOR    SHIP -CANAL, 

jnricH. 

Appropriation. 

Ib86 $10,000, '86,  456. 

Commerce. 

National  importance  of  route.  '87,  1977. 
£  ncroaciiments. 

Imurj'  to  harbor  at  Hancock  and  Houghton  from  sand  deposits  of  the  stamp  mills, 
'83,  1697,  1698. 
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PORTAGE    LAKE    AlfD    I.AKE     SUPERIOR    SHIP-CAlfAL, 

mCBLm'—Contmued, 

Ea^neers. 

Chisf  of  Enginxbrs. 

Reports,  '80.  206;  '85,  332,  2170;  '87,  »7,  1973,  1975. 
Board  of  Ekouixbbs. 
CoQstitated  by  8.  O.  No.  112,  C.  of  E.,  188B,  to  report  apon  limiting  Bhore-lines  at 
Portage  Lake.  Report,  '87,  1972.    Also  npon  the  expe«lienoy  of  the  acqaisitioD 
of  the  Portage  Lake  and  Lake  Saperior  Ship-Caual.    Report,  '87,  1977.    (CoL 
Abbot,  Migs.  Ernst  and  Allen.) 
Enoineerb  in  Chabok. 
Llent.  CoL  H.  M.  Robert.    Reports,  '80,  1925;  '83,  1696. 
Lieot.  Col.  O.  M.  Poe.    Report,  '85,  2170. 
Capt.  C.  E.  L.  B.  Davis.    Report,  '87,  1971. 

AsSIflTAHTS. 

L.  Y.  Schermerhom.    Reports,  '80,  1926 ;  '83, 1696. 
Q.  A.  Marr.    Report, '87, 1989. 
Plans. 

By  MaJ.  Robert,  1880,  for  extension  of  piers  an  additional  distance  of  330  feet,  or 
to  a  depth  of  18  feet,  the  extension  to  be  parallel  to  existing  piers  bnt  with  a 
width  increase  to  400  feet ;  the  outer  ends  of  present  piers  to  be  connected  with 

S reposed  extension  by  fender-pilings.    Estimated  cost,  |74,712,  or  by  changinir 
etaU  of  cnnstmction,  $70,994, '80, 1927,  1928. 

By  Board  of  Engineers,  1886,  n>r  the  establishment  of  limiting  shore-lines  at  Port- 
age Lake^  '87,  1972. 

Regnlations  for  establishment  and  maintenance  of  lines  proposed,  '87,  1974. 

The  Board  of  Engineers  of  1886  recommended  that  the  offer  of  the  company  to 
transfer  all  their  rights  to  the  United  States  for  $350,000  be  accepted,  and  that 
the  rente  be  made  a  free  water-way ;  also  that  a  navigable  depth  of  16  feet  for  a 
minimum  width  of  70  feet  be  obtained,  by  dredging,  throughout  the  whole  ex- 
tent of  the  route,  '87,  1975,  1976,  1988. 
Private  and  Corporate  Work. 

Description  of  its  canal  and  its  cost  as  built  by  the  canal  company,  '85,  2170 ;  '87, 
1789,  1980,  1965. 

Present  condition  of  the  improvement,  '85,  2170 ;  '87,  1962. 

Value  of  the  improvement,  '86,  2173,  2175;  '87,  1985. 

Recommended  purchase  by  the  United  States,  '87,  1975,  1976, 1968. 


PORTAGE  IjAIUS,  IHAIVISTEE  CO.,  MICH.— Harbor  of  refuge  at. 

IMPROVEMENT  OF. 

(Continued  from  VoL  I,  p.  430.) 

Appropriations. 

1879 $10,000 

1880 10,000, '80,  2034. 

1881 10,000, '81,2204. 

1882 25,000, '83,  1813. 

1884 12,500,  '84,  1975. 

1886 15,000, '86,  1759. 

Total 82,500 

1888 10,000,  act  of  August  11, 1888. 

Contracts. 

1879.  Carkin,  Stickney  A  Cram,  for  dredging,  at  14  cents  per  cubic  yard,  '80, 

2034. 
1885.  Truman  &  Cooper,  for  dredging,  at  I2i  cents  per  cubic  yard,  '85, 2070. 
1887.  Schwarz  6l  Burner,  for  pier  extension,  '87,  2183. 
Enicineers. 
Chibv  of  Engineers. 
Reports,  '80,  219;  '81,  290;  '82,  285 ;  '83,  293;  '84,  294;  '85,  316;  '86,  310;  '87, 
278. 
Engineers  in  Charge. 
M^.  F.  Harwood,  187^*82.    Reports,  '80,  2032;  '81,  2203. 
Maj.  D.  P.  Heap,  l882-'83.    Report,  '82,  2286. 

Capt.  D.  W.  Lockwood,  1883-'—.    Reports,  '83,  1812;  '84,  1974;  '85,  2069;  'SS^ 
1758;  '87,2180. 
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PORTAGE  I4AKE,  MAlVISTEi:  CO.,  nLICH.-Ooutmned. 

Opcratioiis. 

1879^80.  North  Jetty  extended  to  236  feet  and  sonth  Jetty  to  190  feet  in  length; 
29,992  onbio  yaids  sand  dredged,  '80,  2032,  2033. 

18d0-'81.  Both  piers  extended  to  12-foot  onrve,  '81,  2204. 

188L-'d2.  North  pier  extended  to  815  feet  and  south  pier  to  575  feet  in  length ;  6'^ 
cords  stone  filling  placed  in  piers,  '82,  2286. 

1882-'83.  North  pier  extended  5U  feet ;  30,530  onbio  yards  material  dredged  from 
channel ;  repairs  to  piers,  '83, 1812. 

188:V84.  No  operations,  '84,  1974. 

1884-^85.  North  revetment  refilled;  10,120  cabic  yards  material  dredged,  '85,  2069. 

1885-'86.  South  revetment  completed  to  805  feet  in  length  ;  555  piles  driven,  '86, 
1758. 

1886-'87.  Filling  revetment  of  sonth  pier  completed;  dr^ging  in  channel  with 
United  States  dredge ;  extension  of  north  pier  in  progress,  '87,  2180. 
Projects. 

By  MaJ.  Mansfield,  1879,  for  the  formation  of  a  channel  300  feet  wide  and  18  feet 
deep  to  connect  Lakes  Michigan  and  Portage,  the  dredged  channel  to  be  pro- 
tected by  parallel  pile  and  crib  piers  extending  to  the  18-foot  curve  in  Lake 
Michigan.    Estimated  cost,  $189,860,  '79,  1634,  1636,  1638;  '87,  2181. 

Between  1879  and  1882  $55,000  was  appropriated.    In  1883  Capt.  Lockwood  esti- 
mated for  completion  of  original  project,  $210,000,  '84,  1975. 
Surveys. 

Maps. 
'82,  2286;  '84,  1974. 


PORT  CHESTER  HARBOR,  M.  T.— Improvement  of. 

(Continned  from  Vol.  I,  p.  431.) 

Appropriatfons. 

1872 $12,000 

1882 15,000, '80,  669. 

1888 5,000,  act  of  Angnst  11,  1688. 

Commerce. 

Trade  and  commerce  of  Port  Chester,  '84,  712. 
Contracts. 

1884.  R.  Parrott,  for  dredging,  at  16  cents  per  cnhic  yard,  '85,  659. 
1886.  M.  K.  Pidgeon,  for  ^rnishing  dredge  and  appliances,  at  $83  per  day,  '86,  652. 
Engineers. 
Chief  op  Engineers. 

Reports,  '80,  84;  '81,  104;  '82,  105;  '83,  99;  '84,  105;  '85,  87;  '86,  88;  '87,  51. 
Engineers  in  Charge. 
Col.  J.  Newton,  1872-'84.  Reports,  '80,  514;  '81,  647;  '82,  668 ;  '83,  548. 
Capt.  J.  Mercur,  1884-'85.    Report,  '84,  712. 
Lient.  Col.  W.  McFarland,  1885-'86.    Report,  '85,  658. 
Lient.  Col.  D.  C.  Houston,  1886-'—.    Reports,  '86,  651 ;  '87,  620. 
Operations.  ^ 

Operations  suspended  from  1873  to  1884.  « 

1884-'85.  55.062  ouhic  yards  material  dredged  from  channel,  '85,  659. 
1885-'86.  3,096  cnhic  yards  material  dredged  from  channel,  '86,  652. 
lt»lS6-'87.  9,232  cubic  yards  material  dredged,  *87,  621. 
Projects. 
By  Lieut.  Col.  Newton,  1871,  for  removal  of  "Sunken  Rock"  to  a  depth  of  11  feet 
and  "Salt  Rock"  to  a  depth  of  9  feet;  also  construction  of  400  linear  feet  of 
breakwater  at  Byram  Point.     Estimated  cost,  |96,632,  '72,  809;  '86,  652. 
Modified  in  18B4  t«  provide  for  dredging  a  channel  3  feet  deep  and  60  to  100 
feet  wide  from  the  bay  to  the  vicinity  of  the  wharyesy  '84,  712 ;  '86,  88,  652: 
'87,  621. 
Surveys. 
Maps. 
'85,  658. 
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PORT  CLlIf  TON  HABBOR»  OH10-Ihprovemi£NT  ,of. 

(Continued  from  Vol.  I,  p.  431.) 

il  ppropriatioos* 

lt57:i-79 $40,000 

l«riO 5,000, '80,  2102. 

1881 5.000,  '81,2291. 

1882 6,000,  '82,  23S9. 

1886 2,000, '86,  1855. 

Total 58,000 

1888 5,000,  act  of  Angust  11,  188a 

Contracts. 

1879.  J.  Stang,  for  pier  constrnotion,  'SO.  2103.    Cleveland,  Brown  &,  Co.,  for  iron, 
'80,  2104. 

1880.  8.  A.  Sagne,  for  iron,  '81,  2291.    Salmon  A  Mares,  for  pier  constmction,  '81, 
2291. 

1881.  F.  Wilaon,  for  iron,  '81,  2292.    J.  Stang,  for  pier  construction,  '81,  2292. 

1882.  J.  Stang,  for  pier  conatruction,  '82,  1894. 

1887.  J.  Stang,  for  repairs  to  piers  and  revetments,  '87,  2301. 
Eiiirineers. 
Chikf  of  Engineers. 
Reports,  '80,  224;  '81,  305;  '82,  29f»;  '83,  307;  '84,  310;  '85,  334;  '86,  329;  *87, 
297. 
Engineers  in  Charge. 
MaJ.  J.  M.  Wilson,  187B-'83.    Reports,  '80,  2099;  '81,  2289;  '82,  2387. 
Maj.  L.  C.  Overman,  1883-'—.    Reports,  '83. 1892;  '84, 2086;  '85,  2215;  '86, 1854; 
•87,  2299. 
Operations. 
History  of  work,  '80,  2099. 
1879-'80.  Pile- work  completed  upon  300  linear  feet  of  west  pier  and  320  feet  of  the 

east  revetment,  '80.  2102. 
1880-'81.  West  pier  extended  450  feet  and  east  pier  904  feet,  '81,  2289,  2290. 
1881-'82.  West  pier  extended  260  linear  feet  and  210  feet  added  to  east  pier,  '82, 

2388. 
1882-'8;i  195  piles  driven,  forming  4,934  linear  feet  of  pier  foundation,  '83,  1893. 
l883-'84.  West  pier  extended  150  feet  and  old  portions  of  west  pier  and  east  revet- 
ment repaired,  '84,  2087. 
1884-'86.  No  operations  for  lack  of  funds,  '85,  2215;  '86,  1854. 
18H6-'87.  Repairs  to  pier-work  commenced,  '87,  2300. 
Projects* 
B>  Maj.  McFarland,  1871,  for  deepening,  by  dredging,  the  entrance  to  Portage 
River  to  a  depth  of  8  feet  and  for  the  protection  of  the  channel  by  two  parallel 
piers.    Estimated  cost,  $120,000,  '71,  210:  '80,  2100. 
The  efforts  of  1872-*73  to  maintain  a  channel  by  dredging  having  failed,  in  1875, 
Lieut.  Col.  Blunt  proposed  a  pile  revetment  from  the  north  shore,  and  parallel 
and  200  feet  distant  an  east  pile-pier,  extending  to  the  10-foot  cnrve  in  the  lake, 
'75,  i,  295,  296;  '80,  2100;  '81,  ^290! 
From  1872  to  1886,  inclusive,  $58,000  was  appropriated,  when  it  was  estimated  that 
$41,000  would  be  required  to  complete  the  project,  '86,  330. 
Surveys. 
Of  harbor,  1882,  '82,  2388. 
Examination  of  harbor,  1884,  '8i^  2088. 
Maps. 
'81,  2290. 


PORT  DAT,  NIAOARA  RIVER,  If.  ¥.~Examination  of. 

Commerce* 

Benefit  of  the  improvement;  '81,  2456. 
Engineers. 

Chief  of  Engixkkrs. 

Reports,  '80,  2^3 ;  '81,  320. 
Engineer  in  Charge. 

Maj.  W.  McFarland.     Report,  '81,  2454. 
Assistant. 

F.  T.  Hampton.    Report,  '81,  2455. 
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PORT  DAY,  NIAGARA  RIVER,  N.  Y.-CoDtinaed. 

Plans. 

By  Maj.  McFarland,  for  an  inside  channel  at  Port  Day,  by  rock  removal,  600  feet 
long  and  75  feet  wide,  with  a  depth  of  6  feet.    Estimated  cost,  |17,000,  '81, 2454. 
Surveys* 
Ordered  by  act  of  Jane  14,  1880.    Made,  1881,  under  direction  of  Maj.  McFarland, 
'81,2454. 


PORT  HENRY,  I.AKE  €HA1«[PL.A11¥,  N.  Y.-£xamination  ov. 

(Continued  from  Vol.  I,  p.  433.) 
Engineers. 

Chief  of  Enqinebbs. 

Reports,  '81,  115;  '84,  330. 
Engineers  in  Charge. 
M%i.  G.  A.  Gillespie.    Report,  '82,  715. 
Lient.  Col.  W.  McFarland.    Report,  '84,  2168. 
Assistant 
J.  A.  Gillespie.    Report, '84,  2169. 
Physical  CiiaracCeristics. 
Description  of  locality,  '82,  715. 
Plans. 
In  1881  Maj.  Gillespie  refers  to  previoas  snrvey,  1875,  and  to  the  plan  for  a  break- 
water to  give  protection  from  north  and  west  winds.    Estimated  cost,  $559,030, 
'76,1,261;  '82,717. 
In  1883  Lient.  Col.  McFarland  considered  that  although  the  locality  was  worthy 
of  improvement  the  work  was  not  a  public  necessity,  '84,  2168. 
Surveys. 
Examination  ordered  by  acts  of  March  3,  1881,  and  August  2,  1882.    Made  under 
direction  of  Miys.  Gillespie  and  McFarland,  '82,  7.5 ;  '84,  2168. 


PORT  JEPPER801V  HARBOR,  M.  Y.— Improvement  of. 

(Continued  from  Vol.  I,  p.  433.) 

AppropriaUons. 

185:^-'79 $65,200 

1880 3, 000, '80,  468. 

1881 4, 000,  '81,  612. 

1882 8, 000,  '82,  625. 

Total. 80,200 

Statement  of  appropriations,  '81, 612 ;  '87,  633. 
Contracts. 

1879.  J.  M.  Seward,  tor  dredging,  at  55  cents  per  cubic  yard,  '80,  469. 

1880.  J.  Scully,  for  riprap  granite,  at  $1.69  per  ton,  '81,  613. 

1881.  C.  F.  Stoll,  for  riprap  granite,  at  $2.10  per  ton,  '82,  626. 
1883.  J.  Beattie,  for  riprap  stone,  at  $1.54  per  ton,  '83, 527. 

Engineers. 
Chief  of  Engineers. 

Reports, '80»  80;  '81,96;  '82,96;  '83,92;  '84,98;  '85,90;  '86,90;  '87,54. 
Engineers  in  Charge. 
Maj.  J.  W.  Barlow.  1875-'83.     Reports,  '80,  467 ;  '81,  611 ;  '82,  624. 
Lieut.  Col.  W.  McFarland,  l883-'86.    Reports,  '83,  526;  '84.  656;  '85,  665. 
Lieut.  Col.  D.  C.  Houston,  1886-'—.    Reports,  '86,  660;  '87,  632. 
Operations. 
ld79-''80.  5,421  cnbio  yards  material  dredged  from  the  channel,  '80,  468. 
1880-'81.  2,579  cubic  yards  dredged  from  chaunel,  and  1,400  tons  granite  placed  in 

the  jetties,  '81,  611. 
1881-'i:'2.  2.120  tons  granite  placed  in  east  jettj ,  '82,  625. 

1882-'83.  3,413  tons  granite  riprap  placed  in  150  linear  feet  of  jetty  extension,  '83, 
526. 
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FORT  JEFFERSOM  HARBOR,  IV.  T.-ContiDaed. 

Operations— CoDtinaed. 
lH83-'84.  575  tons  ipranite  riprap  added  to  Jetty  extendiDg  same  35  feet,  '84,  657. 
18d4-'87.  No  operations,  ^85,  665 ;  '86,  660 ;  '87, 633. 
ProJecU. 
By  M^j.  Warren,  1871,  for  the  fdrmation  of  a  dredged  channel  of  entrance  200  feet 
wide  and  7  feet  deep,  protected  by  a  breakwater  800  feet  long.  '71, 86»  804, 806. 
Modified  in  1875  bv  tiie  addition  of  an  east  Jetty,  '75,  i,  105;  ii,  S65. 
By  M^j.  Barlow,  1877,  for  completion  of  iinproyement  by  extension  of  Jetties  to  9-foot 
curve  and  excavation  of  cnannel  between  them  to  8  feet  low  water.    Estimated 
cost,  $34,000,  '78, 407 ;  '79,  359 ;  '80,  468. 
Surveys. 
Maps. 
'82,  626;  '84,656;  '86,  660. 


Appropriatioiis. 

1836-75 


FORTI^AIVD  HARBOR,  HIE.— Improvement  of. 
(Continued  from  Vol.  I,  p.  434.) 


$351,477.05. 

1881 20, 000. 00, '81,  488. 

1882 35,000. 00,  '82,  498. 

1884 30. 000. 00, '84,  468. 

1886 30, 000. 00, '86, 540. 

Total 466,477.05 

1888 40, 000. 00,  act  of  August  11,1888. 

Gomnierce. 

Statistics,  '86,  542. 
Contracts. 

1880.  G.  G.  Fobes,  for  dredging,  at  15f  cents  per  cubic  yard.  '81, 488. 
1861.  G.  C.  Fobes,  for  dredging,  at  17  cents  per  cubic  yard,  ^81,  488. 
l^^Z.  Moore  &,  Wright,  for  dredging,  at  13  cents  per  cubic  yard,  '83, 422. 
18^4.  Moore  &  Wright,  for  dredging,  at  14  cents  per  cubic  yard,  '85,  470. 
1887.  National  Dredging  Company,  for  dredging,  at  13  cents  per  cubic  yi 
450.    A.  D.  Smith,  lor  boat-house  construction,  at  $400,  '87,  450. 


Eng^lneers. 

CuiKF  OF  Engineers. 
Reports,  '80,  66;  '81,  68;  '82,  67;  '83.  62;  '84,  70;  '85,  58;  '86,  67;  '87, 17 

Engineers  in  Charge. 
Col.  G.  Thorn,  1866-'83.    Reports,  '80,  335;  '81,  486;  '82,  498. 
Col.  C.  E.  Blunt,  l?^83-'86.    Reports,  '83,  421 ;  '84,  467;  '85,  469. 
Maj.  J.  A.  Smith,  1886-'-.    Reports,  '86,  538,  541 ;  '87,  448. 
Operations. 
History  of  operations  prior  to  1879,  '89,  255. 

1880-'61.  67,756  cubic  yards  material  dredged  from  the  harbor,  '81,  487. 
18»l-*82.  249,468  cubic  yards  material  dredged  from  the  harbor,  '82,  498. 
1882-'83.  170,347  cubic  yai-ds  material  dredged  from  the  harbor,  '83,  421. 
lrt8;i-'84.  69,063  cubic  yards  material  dredged  from  the  harbor.  '84.  467. 
1884-'85.  124,603  cubic  yards  material  dredged  from  the  middle  groand,  '85,  469. 
18d5-'86.  19,890  cubic  yards  material  dredged  from  the  harbor,  '86,  539. 
1886-'87.  29,000  cubic  yards  material  dredged  from  the  channel,  '87,  449. 
Projects. 
The  appropriations  of  1836,  1837,  and  1838,  aggregating  $61,33#,  were  applied 
towards  the  partial  construction  of  1,763  linear  feet  of  breakwater  on  Stan- 
ford's Ledge,  '78,  199;  '79,  255. 
From  18G6  to  1884,  inclasive,  $375,111.05  was  appropriated  and  applied  to  the  com- 

g lotion  of  the  breakwater  to  a  length  of  2,005  feet,  the  deepening  of  the  lower 
arbor,  by  dredging,  to  21  feet,  and  to  16  feet  as  far  up  as  Brown's  Wharf,  and 
a  small  channel  in  tne  Back  Cove  to  a  depth  of  8  feet,  '79,  256;  '86,  57,  538; 
'87,  451. 
In  I8d6  Maj.  Smith  proposed  increaning,  by  dredging,  the  channel  approaching  the 
lower  wharves  to  a  width  of  500  feet  and  a  depth  of  29  feet,  at  an  estimated 
cost  of  $i:i5,000,  '86,  540;  '87,  449;  also,  for  continuing  the  previous  improve- 
ment in  Back  Bay  so  that  it  shall  have  a  depth  of  not  less  than  12  feet  at  mean 
low  water  and  a  width  of  300  feet,  following  the  harbor  commissioners'  line  along 
that  part  of  the  city  front  for  a  distance  of  5,000  feet.  Estimated  cost.  $181,000, 
'86,  542,  543;  '87,  452. 
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PORTLAND  HARBOR,  JIIE.—Cootinaed. 


Surreys. 

Resarvey  of  harbor,  1880,  '80,  336. 
Maps. 
'80,  336;  '86,  542;  '87,  450. 


PORTULND,  nm.^lMFROYxmKT  ot  channel  in  Back  Cove. 


Approprtatioiis. 

1886 ♦26,250, '87,  453. 


1888 25,000,  act  of  AnguBt  11,  1888. 

Contracts. 

1887.  J.  £.  Chapman,  for  dredging,  at  16  cents  per  onbio  yard,  '87,  453. 
Engineers* 
Chief  of  fiNOiNESBS. 

Report,  '87, 18. 
Enoineek  in  Charge. 
Maj.  J.  A.  Smith.    Reports,  '86,  541 ;  '87,  451. 
Operations. 

Survey  of  channel  and  preparations  for  dredging,  '87,  452. 
Projects.  4 

By  Mig.  Smith,  1886,  for  widening  and  deepening  the  channel  in  Back  Cove  so  as 
to  afford  a  channel  300  feet  wide  and  12  feet  deep  at  mean  low  water  for  a  dis- 
tance of  about  5,600  feet  along  the  harbor  commissioners'  line.    Estimated 
cost,  $181,000,  '86,  542 ;  '87,  452. 
Surveys. 
Of  channel  in  Back  Cove,  '87,  452. 


PORT  lUARSHAI^I^  HARBOR,  N.  T.— Exabonation  of. 

Engineers. 

Chief  of  Engineers. 

Report,  '84,  330. 
Engineer  in  Charge. 

Lieut.  Col.  W.  McFarland    Report,  '84,  2161. 
Assistant 
J.  A.  Gil'lespie.    Report,  '84,  2161. 
Plans. 
In  1883  Lieut.  Col,  McFarland  did  not  coosider  the  harbor  a  public  necessity  nor 
the  work  as  worthy  of  improvement,  '84,  2161. 
Surveys^ 
Examination  ordered  by  act  of  August  2,  1882.    Made,  1883,  under  direction  of 
Lieut.  Col.  McFarland,  '84,  2161. 


PORT  OMTARIO  HARBOR,  fi.  ¥.    (See  Salmon  River,  N.  Y.) 


PORT  PENN,  DEIi.    (See  Ice-harbor  at  Reedy  Island.) 


Engi::cers. 

Chief  of  Engineers. 
Report,  '80, 1.32. 
1443  EN 27 


PORT  ROYAL  RITER,  S.  €.— Survey  of. 
(Continued  from  Vol.  I,  p.  438.) 
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PORT  RO¥AL  RITEB,  S.  C.-^Continued. 
Enn^ineera — Continued. 

ENOIMKKR  m  CHA.ROE. 

Lieut.  Col.  Q.  A.  GilLmore.    Report,  '80,  1032. 
Assistant. 

G.  Daubeuy.    Report,  '80,  1034. 
Plans. 
By  Lieut.  CoL  Gillmore,  1880 : 

I.  For  improvement  of  channel,  by  dredging,  at  Beaufort  and  at  Fort  Charlotte, 
Bo  that  a  draught  of  14  feet  can  be  carried  from  Port  Royal  Sound  to  Beaufort, 
19,900. 

II.  For  improving  only  channel  at  Fort  Charlotte  to  200  feet  width  and  14  feet 
depth,  $5,100. 

III.  For  improvement  of  channel  at  Fort  Charlotte  to  200  feet  width  and  13  feet 
depth,  $1,800,  '80,  103.3,  1034. 

Sarrejrs. 
Oidered  by  act  of  Bfaroh  3, 1879.    Made,  1880,  under  direction  of  Lieut.  Col.  Gill- 
more,  '80,  1032. 


PORTSmoUTH  HARBOR*  M.  H.— Improvsicent  of,  at  Postsmouth. 

(See  also  Little  Harbor,  N.  H.) 

(Continued  from  Vol.  I,  p.  438.) 
Appropriations. 

fe2W79 $10,000 

1880 25,000, '80,  341. 

18<?1 20,000, '81,  500. 

18^2 :...     17,000, '82,  508. 

1884 20,000, '84,  470. 

1886 15,000, '86,  548. 

Total 107,000 

1888 15,000,  act  of  August  11,  1888. 

Statement  of  appropriations,  '87,  463. 
Contracts* 

1879.  H.  Hamilton,  for  rubble-stone,  at  69  cents  per  ton,  '80,  342. 

1880.  J.  F.  Curritt,  for  rubble-stone,  at  77  cents  per  ton,  '81,  501. 

1882.  J.  Andrews,  for  rock  removal,  at  $18  per  cubic  yard,  '82,  508.     S.  8.  Andrws, 

for  rock  removal,  at  $34.50  per  cubic  yard,  '83,  432, 
1884.  G.  W.  Townsend,  for  rock  removal,  at  $22  per  cubic  yard,  '85,  474. 
1886.  G.  W.  Townsend,  for  rock  removal,  at  $18.97  per  cubic  yard,  '87,  465. 
Eng^inecrs. 
Chief  of*  Engineers. 

Reports, '80, 68;  '81,71;  '82,71;  '83,«>;  '84,71,73;  '85,58,60;  '86,58; '87,20. 
Engineers  in  Charge. 
Col.  G.  Thom,  1873-'83.    Reports,  '80,  340 ;  '81, 498 ;  '82,  505 ;  '84, 474. 
Col.  C.  E.  Blunt,  1883-'86.     Reports,  '83,  430 ;  '84,  469 ;  '85,  472,  478, 484. 
Maj.  J.  A.  Smith,  1886-'—.     Reiwrts,  '86,  546 ;  '87,  463. 
Operations. 
1879-'8U.  12,200  tons  stone  placed  in  the  work,  '80,  341. 
1880-'81.  2,400  tous  stone  placed  in  the  jetty ;  100  cubic  yards  rook  remoYed  from 

channel,  '81,  500. 
188l-'82.  310  cubic  yards  rock  removed  from  ledges,  '82.  506,507. 
1882-'83.  690  cubic  yards  solid  rock  removed  from  ledg^  '83,  431. 
1883-'84.  500  cubic  yards  rock  removed  from  Gangway  Kook;  300  cubic  yards  ma 

terial  dredged,  '84,  470. 
i884-'85.  400  cubic  yards  rock  removed,  '85,  473. 
1885-'86.  808  cubic  yards  rock  removed,  '86, 547. 
1886-'87.  100  cubic  yards  rock  removed,  '87,  464. 
Projects. 
By  Lieut.  Thorn,  1879,  for  improvement  of  Portsmouth  Harbor  by  constmotion  of  a 
breakwater  820  feet  in  length  between  Great  and  Goat  islands ;  also  for  removal 
of  Gangway  Rock  to  a  depth  of  20  feet,  and  of  a  part  of  the  led^  off  Badger's 
Rock  to  a  depth  of  10  feet  at  mean  low  water,  at  a  total  estimated  cost  of 
$150,000,  '79,  48,  261, 282. 
In  1882  Col.  Thom  did  not  consider  the  completion  of  the  proposed  breakwater  a 
public  necessity,  '84,  474 
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PORTSmOUTH  HARBOR,  N.  H.-Continued. 

Snnreys. 

Of  sankeu  ledges  at  point  of  Gk)at  Island,  near  Portsmoath  Pier,  and  also  in  har- 
bor of  refage  at  Jersey  Point,  1882,  '82,  507. 

Examination  of  harbor  at  Portsmouth  from  sea  to  the  wharf  ordered  by  act  of  July 
5, 1884.  Made,  1885,  under  direction  of  Col.  Blunt,  '85,  478 ;  not  recommended 
for  improvement. 

Examination  of  Little  Harbor,  at  Portsmouth,  with  view  to  its  improvement  as  a 
harbor  of  refuge,  ordered  by  act  of  July  5, 1884.  Made,  1885,  under  direction  oi 
Col.  Blunt.  '85, 460. 

Examination  for  extension  and  completion  of  the  breakwater  near  third  bridge  in 
Portsmouth  Harbor.    Made,  ,1882,  under  direction  of  Col.  Thom,  '84,  474. 

Maps. 
'86, 546. 


PORTSIIIOUTH9  ]V£BR.  (See  Missouri  River  from  mouth  to  Sioux  City.) 


PORT  TOBA€€0  CREEK,  ]flD.— £xami2\  atiox  of. 

Engrineers. 

Chief  of  Engineers. 

Report,  '84, 163. 
Engineer  in  Charge. 
8.  T.  Abert,JU.  8.  Agent.    Report,  '84, 163. 
Plans. 
In  18H2'S.  T.  Abert  reports  the  creek  as  worthy  of  improvement  but  that  the 
work  is  not  a  public  necessity,  '84, 1009. 
Surveys. 
Examination  ordered  by  act  of  August  2,  1882.  *  Made,  1882,  under  direction  of  S. 
T.  Abert,  '84, 1008. 


PORT  WASHINGTON  HARBOR,  WIS.— Improvement  of. 

(Continued  from  Vol.  I,  p.  439.) 

Approprtations. 

1870-79.-1- $100,500 

1880 20,000. '80,  1923, 

1881 17,000,  '81.  2110. 

1882 17,000, '82;  2152. 

1884 10,000, '84,  1859. 

1886 5,000, '86,  1673. 

Total 169,500 

1888 5,000,  act  of  August  11, 1888. 

Appropriations  prior  to  1880,  '86, 1673. 
Contracts. 

1880.  Knapp  &>  Gillen,  for  pier  extension,  '80,  1923.    Truman  &,  Cooper,  for  pier 

extension,  '81, 2111. 
1861.  Truman  &  Cooper,  for  pier  extension,  '81, 2111. 
18t1J.  Truman  &  Cooper,  for  superstructure  constraotion,  '83, 1695. 

1883.  Rand  &  Barger,  for  dredge  hull  and  scows,  '83, 1695. 

1884.  Truman  &  Cooper,  for  pier  extension,  '85, 2004. 

1886.  Truman  &,  Cooper,  for  pier  extension  and  superstructure  construction,  '87, 
9052. 
engineers. 
Chief  of  Engineers. 
Reports,  '80,206;  '81,.278;  '82,274;  '83,283,  '84,283;  '85,306;    86,300;  '87, 
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E  nflrineers— Cou  ti  n  ned. 
Engineers  in  Charge. 
Maj.  H.  M.  Robert,  1875-'83.    Reporte,  '80,  1922 ;  '81,  21CI9;  '82,  2151. 
Capt.  F.  A.  Hinman,  188:>-'84.    Report,  '83,  1693. 
Lieut.  Col.  J.  W.  Barlow,  lH84-'86.    Reports,  '84,  1858  ;  '85,  2003. 
Capt.  C.  E.  L.  B.  Davis,  1886-'—.     Reports,  '86, 1672 ;  '87,  2050. 
Operations. 
1879-'80.  3,410  cubic  yards  sand  dredged  from  between  the  piers;  2  cribs  built  and 
sunk  in  extension  of  the  north  pier ;  south  pier  •euperstmctnre  partially  re- 
tilled  ;  breach  in  south  embankment  of  west  basin  repaired  by  city  of  Port 
Washington,  '80,  1922. 
1H80-'81.  Six  cribs  built  and  three  sunk  in  extension  of  north  pier,  '81,  2109. 
1881-'82.  Eleven  cribs  built  and  6unk,  4  in  extension  of  north  and  7  in  extension  of 
south  pier ;  49,063  cubic  yards  material  dredged  from  north  basin  and  from 
channel ;  86  piles  removed  from  basin  entrance,  '82,  2151. 
1882-'83.  One  crib  sunk  in  south  pier  extension ;  partial  snperstrnoture  built  over  14 

crib  substructures,  83,  1693. 
1883-'84.  No  operations,  '84, 1858. 
1884-'85.  350  linear  feet  north  and  250  linear  feet  south  pier  superstructure  com* 

plet-ed ;  16^513  cubic  yards  material  dredged  from  the  channel,  '85,  2003. 
ld85-'86.'  27,194  cubic  yards  material  dredged  from  harbor;  3  outer  cril>s  of  north 

and  south  piers  protected  with  74  cords  of  riprap,  '86, 1672. 
1880- W.  One  50-foot  crib  sunk  in  extension  of  the  north  pier,  87,  2051. 
Ptajrslcal  Characteristics. 

Description  of  river  and  its  obstructions,  '80, 1032. 
Projects. 
By  Maj.  Wheeler,  1869,  for  two  parallel  crib-piers  200  feet  apart,  extending  to  14 
feet  in  the  lake,  with  the  dredging  of  a  channel  between  the  piers  12  feet  deep 
and  the  excavation  and  revetment  of  a  (west)  river  basin.  ^Estimated  cost, 
$154,527.  '70,  1 19 ;  '76,  ii,  381.    Modified  in  1870  by  changing  direction  of  piers 
and  reducing  the  width  between  them  to  150  feet,  '73,  207 ;  '76,  ii,  '380.    Again 
modified  in  1876  to  provide  for  the  excavation  of  a  basin  on  the  north  side  of 
the  channel  700  by  200  feet  and  12  feet  deep.  '76,  ii,  380 ;  '77,  866. 
Total  estimated  cost  of  project   of   1869,  witn  modifications  of  1870  and  1876, 
1181,500,  '77,866;  '83,  1693;  '87,2050. 
Surveys. 
Maps.  • 

'81,  2110. 


POTOmAC  RITE R— Fish- WAYS  at  Great  Falls  of,  construction  of. 

Appropriations* 

imi $50,000, '83,  2092;  '87,2565. 

Contracts. 

J.  £.  Lyons,  for  fish- way  construction,  '85,  |2,500. 
Eng^ineers. 
Chief  of  Engineers. 

Reports,  '83,  339;  '84,  344 ;  '85,  374 ;  '86,  368;  '87,  335. 
Engineer  in  Charge. 
Maj.  G.  J.  Lydecker,  1883-'—.    Reports,  '83, 2092 ;  '84, 2311 ,  '85, 2499 ;  '86, 2061 ; 
'87, 2564. 
Ajbsist  ant 
Capt.  T.'W.  Symons.    Reports,  '84,  2312;  '85,  2500. 
Operations. 
1885-'86.  Work  upon  fish -ways  commenced  under  contract,  but  abandoned  after 

destruction  of  unfinished  portion  by  fiood,  '86,  2061. 
1886-'87.  Reconstruction  of  dam,  '87,  2564. 
Projects. 
By  Maj.  Lydecker,  1883,  for  erection  of  fish- ways  at  Great  Falls  of  the  Potomac 
River.    Estimated  cost,  $34,160,  '85,  2499;  '87,  2565. 
Snrvejrs. 
Maps. 
'84,  2321,  2336. 
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Improvement  of. 

(ContiDned  from  Vol.  I,  pp.441,  572.) 
Appropriations. 

1833-^79 1351,500 

1880.  Washington  and  Georgetown  harbore 40,000,  '80,  751. 

1881.  Washington  and  Georgetown  harbors....  50, 000,  '81,  944. 

1882.  Potomac  River 400, 000, '83,  794. 

1884.  Potomac  River 500,000,  '84,978. 

1886.  Potomac  River 375,000, '86,  867. 

Total 1,716,500 

1888 300,000,  act  of  August  11,1888. 

Statement  of  appropriations,  '80,  751 ;  '87,  884. 
Contracts. 

Washington  and  Georgetown  harbors: 
1879.  C.  G.  Fobes  &  Co.,  for  dredging,  at  40  cents  per  cubic  yard,  '80,  747. 
188D.  National  Dredging  Company,  for  dredging,  at  14  cents  per  cubic  yard,  '81, 
939.    Contract  annulled,  '81,  940. 

1881.  National  Dredging  Company,  for  dredging,  at  24  cents  per  cubic  yard,  '82, 
972. 

1882.  Potomac  Dredging  Company,  for  dredging,  at  28  cents  per  cubic  yard,  '82, 
975. 

1883.  American  Dredging  Company,  for  rock  removal,  '83,  768. 

1884.  American  Dredging  Company,  for  rock  removal,  '84,  968.  E.  R.  Lowe,  for 
rock  removal,  '85,  fe4. 

Potomac  River: 

1882.  P.  S,  Ross,  for  dredging,  at  21  cents  per  cubic  yard,  '83,  786. 

1883.  T.  P.  Morgan,  for  dredging  trench,  at  7  cents  per  cubic  yard  for  foundation  and 
14  cents  for  ridge,  '83,  789.  H.  P.  Gilbert,  for  riprap  stone,  at  74i  cents  per  cubic 
yard,  '83,  789.  8.  T.  Thomas  and  J.  A.  Blundon,  for  brush,  at  |2..'S0  i>er  cord, 
respectively,  '83,  790.  J.  T.  Summers,  for  flat-boat  construction,  '83,  7U0.  F. 
C.  Somers^  for  dredging  along  slope  wall  of  Potomac  Flats  and  deposit  of  ma- 
torial  behind  same,  at  11  cents  per  cubic  yard,  '84,  974.  J.  Taylor,  for  filling, 
at  24  cents  per  cubic  yard,  '84,  974.  Contract  closed  before  completion,.  '84, 
974.    T.  P.  Morgan,  for  tilling,  at  21  cents  per  cubic  yard,  '84,  975. 

1884.  Potomac  R^  Sandstone  Company,  for  riprap,  at  87  cents  per  cubic  yard, 
'84,  975.  Benson  &  McNee,  for  dredging,  at  12.37  cents  per  cubic  yard,  '85, 
928.  D.  £.  Culver,  for  dredging  and  embankment  foundation,  at  11|  cents  per 
cubic  yard,  '85,  930.  F.  C.  Somers,  for  dredging  and  embankment  foundation, 
at  lOf  cents  per  cubic  yard,  '85,  930. 

1885.  G.  Yanderwerken,  for  riprap,  at  85  cents  per  cubic  yard,  '85,  934.  Benson 
Sl  McNee,  for  dredging,  at  15  cents  per  cubic  yard,  '85,  931. 

1886.  F.  C.  Somers,  for  dredging,  at  lOf  cents  per  cubic  yard.  '87, 890.  G.  Van- 
derwerken,  for  riprap  stone,  at  83  cents  per  cubic  yard,  '87,  891.  Benson  & 
McNee,  for  dredging,  at  15  cents  per  cubic  yard,  '87,  891.  H.  Wilson,  for 
dredging,  at  10  cents  per  cubic  yard,  '87,  892.  R.  Moore,  for  dredging,  at  13 
cents  per  cubic  yard,  '87,  893. 

1887.  T.  W.  Smith,  for  lumber ;  American  Improved  Cement  Company,  for  cement ; 
J.  Miller,  for  sand  and  pebbles;  Atoheson  Brothers,  for  iron,  '87,  895.  Nolan  &, 
Son,  for  masonry  construction,  '87,  897. 

Engrtneers. 
Chief  of  Engineers. 
Reports,  '80,  111.  158:  '81,  150,  154;  '82,  145,  l.'iO,  980;  '83,  149,  150;  '84,  151, 
152;  '85,  139,  140,  938;  '86,  135,  136;  '87,  102. 
Board  of  Engineers. 
Convened  February  18,  1882,  by  S.  O.  No.  129,  C.  of  E.,  to  report  upon  improve- 
ment of  Potomac  River  at  Washington,  the  raising  of  the  flats  in  front  of  the 
city,  and  the  establishment  of  harbor  lines.     Report,  '82,  987.     (Lieut.  Cols. 
Gillmore,  Craighill,  and  Comstock  and  Capt.  Turtle.) 
Reconvened  at  New  York,  October  13,  1884,  by  S.  0.  No.  124,  to  report  upon  pro- 
posed modification  of  plan  of  improvement  as  submitted  by  Maj.  Mains,  '85, 
941.    (Col.  Gillmore  and  Lieut.  Cols.  Comstock  and  Craighill.) 
Engineers  in  Charge. 
S.  T.  Abert,  U.  S.  Agent,  l875-'83.     Reports,  '80,  745;  '81,  937;  '82,  969,  980. 
Maj.  P.  C.  Hains,  lH83-'— .     Reports,  '83,  763,  770;  '84.  965,  970;  '85,  923,926; 
•86,  879,  881 ;  '87,  884. 
Operations. 
Washington  and  Georgetown  harbors  : 
History  of  work,  '80,  745. 
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Continaed. 

Operations— Continaed. 

1879-^80.  Washington  Channel,  90,744  cubic  yards  material  dredsed;    George- 
town Channel,  159,979  cable  yards  material  dredged,  '80,  747,  748. 
1880-'81.  No  operations,  «8l,  m,  940. 
1881-^82.  Washington  Channel,  ^0,111  cubic  yards  material  dredged;  George- 

town  Channel,  dredging  under  contract  of  1882  commenced. 
1882-'83.  No  operations,  '83,  7(56. 

1883-^84.  490  cubic  yards  rook  blasted  and  removed,  '84,  96R. 
1884-^85.  Bemoval  of  rocks  designated  as  *'K''  and  '*  O"  completed,  '85,  924. 
188&-^86.  Rook  groups  designated  as  "L,"  "M,»  **N,"  "F,''and  "C"  removed, 

'86,  879,  880. 
1886-'87.  No  operations,  '87,  883. 
PoTOKAG  Sivsk: 
History  of  work,  '83,  770. 

1880^83.  200,000  cubic  yards  material  dredged  and  deposited  upon  the  fiats; 
13,000  linear  feet  railroad  built,  equipped,  and  put  into  operation ;  5,000  linear 
feet  of  trench  completed  ;  construction  and  placing  of  mattress  commenced  by 
hired  labor,  '83,  787-791. 
1883-^84.  1,136,531  cubic  yards  material  dredged  and  deposited  upon  flats;  8,000 
linear  feet  slope  revetment  foundation  laid;  100,945  cubic  yards  material 
dredged  and  deposited  in  embankment ;  6  acres  of  the  flats  filled ;  763  cubic 
yards  stone  deposited  in  slope  wall,  '84,  153,  970-975. 
1884-^85.  l,207,0w)  cubic  yards  material  excavated  under  all  the  dredging  con- 
tracts, '85,  140,  928-934.  . 
1885-^86.  1,686,1^  cubic  yards  material  dredgod  and  deposited  on  the  flats,  '86, 

136.882. 
1886-'87.  Progress  on  construction  of  reservoir  outlet  and  embankment;  1,081,567 
cubic  yards  material  dredged  and  deposited  on  the  flats,  '87,  885,  887. 
Phjrslcal  Characteristics. 
Flood  of  February,  '81,  94U. 
Cross-sections  of  Potomac  River  between  Aqueduct  Bridge  and  Arsenal  Wharf, 

'82, 982.       . 
Cross-sections  of  Potomac  River  between  Aoueduct  Bridge  and  Arsenal  Wharf, 

'82,  982. 
Velocity  observations,  '82,  983. 
Potomac  River  front,  '82,  992. 

Description  of  river,  '83, 781.    Long  Bridge,  '83,  783.    Sewer  canal,  '83, 791.   Lakes, 
'83,  792.    Sluice-gates,  '83,  793. 
Plans. 

Description  of  these  considered  by  Board  of  fingineors  of  1882,  '82,  988,  995,  996. 
Projects. 
Washington  and  Georgetown  harbors: 
In  1833  an  appropriation  of  $150,000  was  made  for  the  removal  of  obstructions  in 
Potomac  River,  the  purchase  of  Little  Falls  Bridge,  and  the  construction  of 
a  turnpike  road,  '79,  591. 
In  1870  it  was  proposed  to  secure  a  depth  of  16  feet  at  low  water  to  Georgetown 
and  along  the  wharves  of  the  Washington  Harbor  from  Arsenal  Point  to  Long 
Bridge,  and  the  removal  of  the  most  dangerous  obstructions  in  Georgetown 
Harbor,  '70,  534;  '71,  592,  595;  '83,  776;  '86,  i:J5. 
In  1882  this  improvement  was  merged  in  that  of  the  improvement  of  the  Potomac 
River  at  Washington,  '82,  990,  992. 
Potomac  River: 
In  18^  a  Board  of  Engineers  recommended  the  widening  and  deepening  of  the 
channels  between  Giesborough  Point  and  Easby's  Point,  so  as  to  accommodate 
the  largest  vessels  (hat  can  reach  the  former  locality ;  the  reclamation  of  the 
flats  and  marshes  along  the  city  front,  between  Easby's  Point  and  the  arsenal, 
by  depositing  thereon  material  dredged  from  the  channels ;  the  establishment 
of  harbor  lines  beyond  which  wharves  shall  not  be  built ;  the  removiU  or  re- 
building of  Long  Bridge ;  the  interception  of  sewage  now  discharged  into  Uie 
navigation  channel,  and  its  conveyance  to  James  Creek.     Estimated  cost, 
$2,500,000,  '82,  990 ;  '83,  7r50. 
In  1883  the  estimate  was  increased  to  $2,716,365,  '83,  794. 

In  1885  Maj.  Hains  proposed  a  modification  of  height  of  filling  over  reclaimed 
areas  below  Long  Bridge,  and  the  omission  of  the  surrounding  levee  and 
drainage  system ;  also  the  construction  of  a  tidal  reservoir  for  flushing  the 
canal  sewer  '85,  939. 
Approved  by  Board  of  Engineers,  1885,  '85,  942. 
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Continued. 

Surveys. 

Ordered  by  act  of  March  3, 1881.    Made,  1881,  under  direction  of  8.  T.  Abert,  '82, 

980. 
Of  Virginia  Canal,  1862,  '82,  974. 

Of  Potomac  River  between  Aquednct  Bridge  and  Giesboroiigb  Point,  1888,  '82, 980. 
Examinations  and  borings  for  site  of  sluice-gates,  '86,  685. 
Maps. 
'80,  750;  '81,  944;  '83,  794;  '84,  978;  '85,  938;  '86,  886;  '87,  890. 


POTOmAC  RITER  at  mount  Ternon— Improvbmbnt  of. 

(Continued  from  Vol.  I,  p.  350.) 
Appropriations. 

1»79 14,000  • 

1880 3, 000, '80,  753. 

1881 1,500, '81,  94(1 

1888 6,000,act  of  August  11, 1888. 

Commerce. 

Justification  of  improvement,  '86,  900. 
Contracts. 

1879.  G.  H.  Ferris,  for  dredging,  at  17  cents  per  cubic  yard,  '80,  752. 

1881.  National  Dredging  Company,  for  dredging,  at  12^  cents  per  cubic  yard,  '81, 946. 

1882.  National  Dredging  Company,  for  dredging,  at  15f  cents  per  cubic  yard,'82, 1005. 
Engineers. 

Chisf  of  Engineers. 
Reports, '80, 112;  '81,151;  '82,146;  '83,  152;  '84,  154;  '85,  144;  '86,  139;  '87, 
106. 
Engineer  IN  Charge. 
8.  T.  Abert,  U.  8.  Agent,  1879-'  -.    Reports.  '80,  752 ;  '81,  945 ;  '82,  1003 ;  '83. 795 ; 
'84,  980 ;  '85,  962;  '86,  899;  '87,  927. 
Operations. 
History  of  operations,  '85,  962. 

1879-'80.  20,379  cubic  yards  dredged  from  channel  and  basin,  '80,  753. 
1880-'81.  21,005  cubic  yards  dredged,  '81,  946. 
1881-'82.  8,118  cubic  yards  dredged,  '82,  1005.    Channel  145  feet  wide  and  from  7 

to  9  feet  deep  completed,  '83,  7%. 
1882-'86.  No  operations, '83,  ^5;  '84,980^;  '85,962;  '86,900. 
Projects. 
By  8.  T.  Abert,  1879,  for  the  formation  of  a  dredsed  channel  from  deep  water  in  the 
Potomac  to  the  wharf  at  Mount  Vernon  150  feet  wide  and  7  feet  deep,  with  a 
suitable  turning-basin  at  the  wharf,  at  an  estimated  cost  of  $14,000,  '79,  598, 
599;  '86,139. 
Necessity  to%  further  deepening  in  1886,  '86, 139. 


POTOWOmUT  RITER,  R.  I.— Improvement  or. 

Appropriations. 

1881 $5,000, '81,  560. 

Contracts. 

1H81.  S.  A.  Hammond,  for  dredging,  at  23  cents  per  cubic  yard,  '81,  559. 
Engineers. 
Chief  of  Engineers. 
Reports,  '80,  76 ;  '81,  84,  89;  '82,  84. 

Lieut.  CoK  G.  K.  Warren,  1880-'82.    Reports,  '81,  559,  560 ;  '82,  560. 
Assistant 
H.  A.  Bentley.    Report,  '81,  560. 
Operations. 

18«l-'82.  15,012  cubic  yards  material  dredged  from  bar  at  river  month,  63  tons  of 
rock  removed  from  Euston's  Rocks,  completing  the  improvement  as  projected, 
'82,  560. 
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Ptiysical  CtiarBeteristies. 

Description  of  river  and  locality /81, 560. 
Projects. 
By  Col.  Warren,  for  improviiiK  moath  of  Potowomot  River  by  excavation  of  a 
channel  2,500  feet  lon^,  150  feet  widej  and  5  feet  deep  at  mean  low  water ;  also 
removal  of  Easton's  Bocks.    Estimated  cost,  |5,587.50,  '01,  562;  '82,  560. 
Sarveys. 
Ordered  by  act  of  June  14, 1880.    Made,  1880,  nnder  direction  of  Lient  CoL  Waxren, 
'81,  560. 


POWELL  BITEB9  VA.  AJTD  TEIfW.— Examination  of. 

(Continued  from  Vol.  I,  p.  442.) 
€oninierce« 

Losses  occatiioned  by  insofflcient  channel- ways,  '81,  1887. 
Engineers* 
Chief  of  Enoinkkrs. 

Reports,  '80,  190;  '81,  258. 
Engineer  in  Chabgk. 

Mi^.  W.  R.  King.    Report,  '81,  1886. 

.ASSISTANT 

W.  G.  Sanborn.    Report,  '81,  1887. 
Physical  Characteristics. 

Description  of  river  and  obstructions,  '81,  1887. 
Plans. 
By  Maj.  King,  1881,  far  improvement  of  Powell  River  by  dredging,  rook  removal, 
and  removal  of  snags  and  drift,  and  coufltriictiou  of  4,000  onbic  yards  of  wing- 
dams.    Estimated  cost,  |35,580,  '81,  1887. 
Surveys. 
Ordered  by  act  of  June  14,  188'^.    Made,  1881,  nnder  direction  of  Miy.  King,  '81, 
1886. 


POWOW  BITBB,  RIASS.— SURTET  of. 

[|:),000  appropriated  by  act  of  Angnst  11,  1888.] 
Commerce. 

JnHfiiicatiou  of  improvement,  '85,  550. 
Cngrineers. 
Chief  of  Engineers. 

Report,  *85,  67. 
Engineer  in  Charge. 

Maj.  C.  W.  Raymond.     Report,  '85,  549. 
Assistant.  t 

S.  Haas^ensen.     Report,  '85,  551. 
Physical  Characteristics. 

Description  of  river,  '85,  549,  552. 
Plans. 
By  Maj.  Raymond,  1885,  for  the  formation  of  a  dredged  channel  12  feet  deep  at 
low  water  between  Amesbary  and  the  month,  a  distance  of  1^  miles,  at  an  es- 
timated cost  of  177,000,  '85,  551. 
Surveys. 
Ordered  by  act  of  July  5,  1884.    Made  nnder  direc.tion  of  Maj.  Raymond,  '85,  549. 


PROTIDEIVCE  RIT£R,  B.  I.— Removal  of  Green  Jacket  Shoal  at 

Providence. 
Appropriations. 

Irtrt6 126,250,  '86,  603. 

1SH8 28,000,  act  of  August  11,  1888. 

Contracts. 

W.  H.  Beard,  for  dredging,  at  10|  cents  per  cubic  yard,  '87,  554. 
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PROTIDElVCi:  BITER,  R.  I.-ContinQed. 

Engineers. 

Chief  of  Enginkerb. 

Reports  '85,  73 ;  '86,  75 ;  '87,  38. 
Engineers  in  Charge. 
Lieat.  Col.  G.  H.  EUiot,  1885-'87.    Reports,  '85,  601 ;  '86,  605. 
Maj.  W.  R.  Uvermore,  1887-'—.    Report,  '87,  553. 
Operations. 

1886-'d7.  Preparations  for  removal  of  shoal,  '87,  553. 
Physical  Characteristics. 

Description  of  shoal,  '85,  601. 
Projects. 
By Xiieat.  Col.  Elliot,  1885,  for  the  removal,  by  dredging,  of  Green  Jacket  Shoal  in 
Hhe  harbor  of  Providence  to  a  depth  of  25  foot  at  mean  low  water.     Estimated 
cost,  $112,346,  '85,  602;  '86,  75,  605;  '87,  553. 
Surveys. 
Of  1884  of  Green  Jacket  Shoal,  '85,  597. 
Maps. 
Of  Providence  Harbor,  '85,  599. 


PROTIDENGE  RITER  AND  WARRAGANSETT  BAT,  R.  1.-Im- 

provement  of. 

(Continued  from  Vol.  I,  p.  443. ) 
Appropriations. 

1852-'79 1174,000 

1880,  Providence  River  and  Narragansett  Bay  .  60, 000,  '80,  386. 

1881,  Providence  River  and  Narragansett  Bay  .  60, 000,  '81,  559 

1882,  Providenoe  River  and  Narragansett  Bay  .  125, 000,  '82,  457. 
1884,  Providence  River  and  Narragansett  Bay  .  85, 000,  '84,  630. 
1886,  Providence  River  and  Narragansett  Bay  .  30, 000,  '86,  603. 

Total 534,000 

1888 40,000,  act  of  August  11,  1888. 

Contracts. 

1879.  Atlantic  Dredging  Company,  for  dredging,  at  16  cent^  per  cubic  yard,  '80 
385.    I.  A.  Sylvester,  for  rock  removal,  '80,  385. 

1880.  Atlantic  Dredging  Company,  for  dredging,  at  16f  cents  per  cubic  yanl,  '81, 557. 

1881.  Atlantic  Dredging  Company,  for  dredging,  at  17  and  19  cents  per  cubic  yard, 
'81,  558. 

1882.  Atlantic  Dredging  Company,  for  dredging,  at  16  cents  per  cubic  yard,  '83,  484. 
1884.  Atlantic  Dredging  Company,  for  dredgiug,  at  12  cents  per  cubic  yard,  '85, 598. 

Engrineers. 
Chief  of  Engineers. 

Reports,  '80,  74;  '81,  82;  '82,  82;  '83,  79;  '84,  85;  '85,  73;  '86,  74;  '87,  37. 
ENaiNEERS«iN  Charge. 
Lieut.  Col.  G.  K.  Warren,  1875-'82.    Reports,  '80,  383;  '81,  557;  '82,  555,  557. 
Maj.  J.  W.  Barlow,  1882,  '83,  483. 

Lieut.  Col.  G.  H.  EUiot,  18S3-'87.    Reports,  '83,  483 ;  '84, 617;  '85,  59o ;  '86,  602. 
Maj.  W.  R.  Livermore,  1887-'—.    Report,  '87,  550. 
Assistant. 
H.  A.  Bentley.    Report,  '80,  387. 
Operations* 
History  of  improvement  previous  to  1878,  '80,  383. 
1879-80^  327,559  cubic  yards  material  dredged  from  channel   through  Pawtnxet 

Shoal;  removal  of  Bulkhead  Rock  commenced,  '80,  385,  386. 
1880-'81.  483,768  cubic  yards  material  dredged  from  Pawtnxet  Shoal ;  794  tons  rock 

blasted  and  removed  from  Bulkhead  Rock,  *81,  557,  558. 
1881-'82.  322,255  cubic  yards  material  dredged,  '82,  55(>. 
1882~'83.  502,304  cubic  yards  material  dredged  from  Gaspee,  Sassafras,  and  Fox 

Point  channels,  '83,  484. 
lB83-'84.  217,724  cubic  yards  of  material  dredged,  '84,  619. 
1884-'85.  625,073  cubic  yards  material  dredged  from  channel  below  Field's  Point ; 

also  obstructions  at  mouth  of  the  Pawtnxet  River  removed,  '85,  598. 
1885-'86.  No  operations  for  lack  of  funds,  '86,  (i03. 

1886-'87.  111,372  cabio  yards  Txi'^terial  dredged  from  channel«and  anchorage  ba 
'87,  551. 
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PROTIDElfCE  BITEB  AND  If ABBAOAMSETT  BAT,   B.  I.- 

Continued. 

Pliysieal  Characteristics. 

Tide-gaage  record  at  Providence  from  April  12,  1853,  to  May  31, 1853,  '80,  367. 
Projects* 

The  early  project  dates  from  the  first  appropriation  in  1852  and  pioposed,  by  dredg- 
ing, the  formation  of  a  channel  at  the  "  Crook '^  and  ''Point  of  Long  Bar"  9  feet 
deep  at  mean  low  water ;  under  subsequent  appropriation  to  1874  it  was  ex- 
panded to  d<^pths  of  12  and  14  feet,  together  with  the  removal  of  Bulkhead 
Rock.  The  amount  appropriated  between  1852  and  1873,  inclusive,  was  $59,000, 
'71,  728;  '79,  307,  730-734;  '80,  383;  '81,  82. 

No  appropriations  were  made  between  1873  and  1878. 


In  1^8  it' was  proposed  to  form,  by  dredging^  a  wide  channel  23  feet  deep  at  low 
water  in  the  middle,  from  ProTidence  to  the  sea.  Estimated  cost,  $500,000,  '78, 
48,  231-237;  '79,  308;  '80,  383;  '82,  557. 

In  1(^82  Lieut.  Col.  Warren  proposed  increasii\g  the  channel  from  Fox  Wharf  at 
Providence  to  the  ocean  to  a  width  of  300  7eet  and  a  depth  of  25  feet  at  mean 
low  water,  and  the  formation  of  an  anchorage  basin  between  Fox  and  Field's 
Points,  thereby  increasing  the  estimated  cost  of  1878  to  $675,000,  '82,  556-^558; 
'84,  622;  '86,  602;  '87,  560. 
Surveys. 

Of  river  from  Field's  Point  to  Conimicut  Point,  '83, 484. 

Of  harbor  between  Fox  and  Field's  Points,  1885,  '85,  597. 

Maps. 
'81,  558;  '84,  622;  '85,  599. 


PROTINCETOWN  HABBOB,  AIASS.-IifPRoyxMKMT  of. 

(Continued  from  Vol.  I,  p.  445. 

Appropriations. 

ltt26-79 $160,328.44 

18tf0 500.00, '80,  354. 

1881 5,000.00, '81,  531. 

1882 5,000.00, '82,  526. 

1884 2,000. 00,  '84,  520. 

1886 3,000.00, '86,577. 

Total 175.828.44 

1888 7,000.00,  act  of  August  U,  1888. 

Appropriations  prior  to  188(^  '80, 514. 
Commerce. 

Commerce  to  be  benefited  hy  improvement,  '82,  526. 
Contracts. 

1880.  J.  H.  White,  for  rubble-stone,  at  $1.24  and  $1.39  per  ton,  '81,  532. 

1881.  C.  M.  Qoldeu,  for  bowlders,  at  $1.72  per  ton,  '82,  527. 
1883.  J.  H.  White,  for  brush  and  stone,  '83,  460. 

Engineers. 
Chief  or  Engixeers. 

Reports,  '80,  71 ;  '81, 76;  '82, 76 ;  '83, 71 ;  '84,  77 ;  '85, 64 ;  '86,  65;  '87,  30. 
Enoineers  in  Charge. 
Col.  G.  Thom,  1871-'83.    Reports,  '80,  353 ;  '81,  5.30 ;  '82,  525. 
Maj.  C.  W.  Raymond,  1883-'86.    Reports,  '83,  458;  '84,  518;  '85, 513. 
Lieut.  Col.  G.  L.  Gillespie,  1886-'—.    Reports,  '86,  574;  '87,  528. 
Oi»erations.  • 

lb81-'82.  1,753  tons  stone  placed  in  bulkhead  at  Long  Point,  '82,  526. 
1882-'83.  1,085  tons  stone  placed  in  bulkhead,  extending  same  367  feet,  '83,  ,458. 
1883-'84.  276  tons  stone  placed  in  bulkhead,  '84,  519. 
1884-'85.  Extensive  repairs  to  dike  at  Able  Hill  and  breakwater  at  Long  Point ; 

breaches  in  beach  closed  by  148  linear  feet  of  brush  bulkheads,  '85, 514. 
1885-^86.  No  operations,  '86,  574. 

188&-'87.  103  linear  feet  of  sand-catch  work  built,  '87,  529. 
Projects.  • 

The  object  for  which  appropriations  have  been  made  is  the  preventing  or  arresting 
of  the  movement  of  sand  by  the  wind  and  waves,  and  the  consequent  protec- 
tion of  Proviucfetown  Harbor,  by  the  perpctnation  of  its  low  shore-lines. 
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PBOTINCETOWIf  HARBOR,  ]fIASS.--Continned. 

Projects—Continued. 
The  works  of  preservation  have  consisted  mainly  of  detached  bulkheads  of  timber 

and  stone,  jetties  of  wood  and  brnsh,  dikes,  sand-catch  fences,  and  beach-grass 

planting. 
The  earliest  appropriation  was  made  in  1826.    Between  this  date  and  1864  $32,850 

was  appropriated  for  the  construction  of  jetties  and  sand-catches,  '66,  iii,  28. 
In  1866  the  project  for  the  protection  of  Beach  Point  and  Long  Point  by  the  con- 
struction of  bulkhead  jetties  was  adopted,  '66,  ii,  29 ;  '67,  464. 
In  186P  the  construction  of  a  dike  at  High  Head  was  undertaken  to  prevent  a 

breach  through  the  outer  beach  aoross  the  salt  meadows  and  East  Harbor 

Creek,  '69,  60,  420. 
In  1872  a  dike  was  built  at  Abel  Hill  across  the  head  of  Iianoy  Harbor  to  prevent 

the  flow  of  the  tide  and  sand  into  the  inner  harbor,  '72,  950. 
Under  subsequent  appropriations  the  works  of  protection  have  been  extended  and 

maintained. 
From  1864  to  1886,  inclusive,  $139,478.44  was  appropriated,  '86.  575 ;  '87,  528. 
Maps. 
'86,  576. 


PUJLT1VE¥TIJLLE   HARBOR,  IV.  ¥•— Improvement  of. 

(Continued  from  Vol.  I,  p.  447. 

Appropriations. 

l»70-'7y $62,000 

1880 3,000,  '80,  2209. 

18rtl 2,000, '81,  2439. 

1882 4,000, '82,  2446. 

Total 71,000 

Appropriations  prior  to  1880,  '81,  2438. 
Contracts.  * 

1879.  C.  F.  Dunbar,  for  dredging,  at  18  cents  per  cubic  yard,  '80,  2208. 
1881.  P.  B.  Gay,  for  iron,  '81,  2440.     W.  J.  Harris,  for  pier  extension,  '81,  2440.    W. 
J.  Harris,  for  material,  '81,  2440.     W.  D.  Taylor,  for  iron,  '81,  2440.    W.  J.  Har- 
ris, for  pier  extension,  '81,  2440. 
Engineers. 
Chief  of  Engineers. 
Reports,  '80,  231;  '81,  317;  '82,  312;  '83,320;  '84,  %M;  '85,349;  '86,  343;  '87, 
309. 
Engineers  in  Charge. 

Maj.  W.  McFarland,  1875-'83.     Reports,  '80,  2208;  '81,  2437;  '82,  2445. 
Lieut.  Col.  H.M.  Robert,  1883-'85.     Reports,  '83,  1944;  '84,  2138. 
Capt.  E.Ma^ire,  1885.    Reports,  '85,  2273;  '86,  1889. 
Capt.  C.  F.  Palfrey,  1887-'—.    Report,  '87,  2374. 
Operations. 
1879-'80.  West  pier  extended  92  feet ;  gap  of  86  feet  between  east  pier  and  Reynoldn's 
Wharf  closed  by  pier- work;  20,(^  cubic  yards  sand  and  stone  dredged  from 
channel  entrance,  '80,  2208. 
1880-'81.  No  operations,  '81,  2437. 
1881~'82.  West  pier  extended  183  feet,  '82,  2445. 
1882-'84.  No  operations,  '83,  1944;  '84,  2138. 
1^84-'85.  Repairs  to  west  pier,  '85,  2273. 
1885-'87.  No  operations,  '86,  1889;  '87,  2374. 
Projects. 
By  Maj.  Bowen,  1872,  for  construction  of  a  pier  to  be  connected  with  the  western 
shore  by  a  breakwater,  both  to  be  20  feet  wide ;  also  for  dredging  at  an  esti- 
mated cost  of  127,000;  modified  in  1872  by  the  aadition  of  an  east  pier  parallel 
to,  and  200  feet  from,  the  west  pier,  '72,  255.     The  original  project  for  the 
formation  of  a  harbor  was  estimatad  to  cost  $59,000,  '74,  i,  250,  but  was  sub- 
sequently increased,  in  1875,  to  $71,000,  '75,  i,  334 ;  '84,  2138. 
Total  amoant  appropriated  from  1870  to  ldd6,  inclusive,  $71,000. 
Survejrs. 
Maps. 
'80,2208;    81,2440. 
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PIJNOOTEAOUC  CREEK,  VA.— Exa.hixa.tion  of. 

Chief  of  Ehoinesrs. 

Report,  '84,  lol. 
Engineer  in  Cjikhqk, 

Lient.  Col.  W.  P.  Craigliill.    Report,  '84,  952. 

iLsSIST  A  NT. 

J.  L.  Seager.    Report,  '84,  952. 
Plans. 

lu  1882  Lieut.  Col.  Craiffbill  reports  the  creek  as  unworthy  of  improTement  anduot 

a  public  uecesfiity,  '84,  953. 
Surveys. 
Examination  ordered  by  act  of  August  2,  1882.     Made  under  direction  of  Lieat^ 

CoLCratghill, '84,  952. 


PITTAE.E.ITP  BIVER9  ir ASH.— Examination  of. 

Eiiirlneenu 

Chief  of  Engineers. 

Report,  '85,  369 
Enginker  in  Charge. 
Capt.  C.  F.  Powell,  1884.     Report,  '85.  2417. 
Physical  Characteristics- 
Description  of  river,  '85,  2417. 
Plans. 
Capt.  Powell,  IH84,  reports  the  river  worthy  of  improvement  to  the  extent  of  snag- 
ging operations  as  far  up-stream  as  the  county  bridge.     E<)timateil  annual  cost, 
$3,000,  '85,  2419. 
Surveys. 
Examination  ordered  by  act  of  July  5, 1884.    Made,  1884,  under  direction  of  Capt. 
Powell,  '85.  2417. 


ifclTEENSTOWlV,  inrD.— Improvement  of  harbor  at. 

(Continued  from  Vol.  I,  p.  449. ) 

Appropriations. 

l871-'79 114,000 

Eng^ineers. 

Chief  of  Engineers. 

Reports,  '80,  100;  '81,  133;  '82,  130;  '83,  135. 
Engineer  in  Charge. 
Lieut.  Col.  W.  P.  Craighill,  1870-'—.    Reports,  '80,  623 ;  '81,  860 ;  '82,  8i3 ;  '83 
669. 
Operations. 

l«79-'80.  Dredging  resumed,  '80,  623. 

1880-'81.  Channel  100  feet  wide  and  8  feet  deep  at  mean  low  water  dredged  from 

Chester  River  to  inner  harbor,  '81,  860. 
1881-'83.  No  operations,  '82,  843;  '83,  669. 
Projects. 
By  Maj.  Craighill,  1870,  for  the  formation,  by  dredging,  of  a  channel  100  feet  widt 
and  8  feet  deep  from  Chester  River  to  the  steam -boat  wharf,  '71,  612-614. 
Modified  in  1879  to  provide  for  straightening  the  channel,  '79,  488. 


aiJIIVCF  HARBOR   AWD  BAY,   ILL.     (St^e  Missirsippi   River   fho^ 
De8  Moines  Rapids  to  the  mouth  of  the  Illinois  Rivkk.) 
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qiTIIirTICO  CRBEK,  VA,— Survky  of. 

Commerce* 

Value  of  locality  as  an  ice-harbor,  '84,  1012. 
Eng^lneers. 
Chief  of  Enqikkers. 

Report,  '84,  163. 
Engineer  in  Charge. 
S.  T.  Abert,  U.  S.  Agent.    Report,  '84, 1010,  1011. 
Physical  CImracteristics. 
Description  of  creek,  '84,  1010. 
Plans. 
By  S.  T.  Abert,  1883,  for  the  formation  of  a  tuminK-basiD  300  feet  wide  and  18  feet 
deep,  with  an  additional  width  of  130  feet  ana  U  feet  deep  to  serve  as  ao  ice- 
harbor.    Estimated  cost,  933,453,  '84,  1012. 
Surve^^s. 
Examination  ordered  by  act  of  August  2,  1882.     Made  under  direction  of  S.  T. 
Abert,  '84,  1010. 


RACCOOlf  RITER,  N.  J.— Improvement  of. 

A  pproprlations* 

iriS-Z 13, 000, '83,  646. 

Engrineers.  • 

Chief  of  Engineers. 

Reports,  '83,  126;  '84,  135;  '85,  124;  '86,  121;  '87,  83. 
Engineers  in  Charge. 
Lieut.  Col.  G.  Weitzel,  1882-'d4.     Report,  '83,  646. 
Maj.  W,  H.  Heuer,  18rf4-'85.     Report,  '84,  839. 

Lieut.  Col.  H.  M.  Robert,  1885-'-.     Reports,  '85,  851 ;  '86,  844 ;  '87,  810. 
Assistants, 
£.  A.  Gieseler.    Report,  '83,  647. 
A.  Stierle.    Report,  '84,  839. 
Operations. 
1882-'87.  No  operations;  funds  withheld  until  further  appropriations  are  made, 
'87,  810. 
Plans. 
By  Col.  Weitzel,  1^3,  for  improvement  of  Raccoon  River  by  excavation  of  a  chan- 
nel 3  feet  deep  at  low  water,  with  a  bottom  width  of  40  feet,  from  the  mouth 
up  to  Sweedsboro'  Railroad  Bridge.    Estimated  cost,  |17,940,  '83,  649 ;  '87, 
810. 
Surveys. 
Ordered  by  act  of  August  2, 1882.    Made,  1883,  under  direction  of  Lieut.  Col.  Weitzel. 
'83,  646. 


RACINE  HARBOR,  ITIS.— Improvement  of. 

(Continued  from  Vol.  I,  p.  450.) 

Appropriiitlons. 

1844-'79 1201,285 

1^80 6,000,  '80,  1938. 

iHel.- 6,000, '81,  2127. 

1H82 7,000,  '82,2160. 

1884 7,000, '84,  1868. 

1886 10.000, '86,  1683. 

Total 237,285 

1888 10,000,  act  of  August  11,  1888. 

Commerce. 

General  and  local  commerce  benefited  by  harbor,  '81.  2127. 
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BACINfi  HABBOB,  WlS.^Continued. 

Contracts. 

1879.  Knapp  Sl  GilleD,  for  pier  extensiou,  '80,  1938. 
1H81.  Knapp  Sl  Qillen,  for  saperstructare  coustruction,  '81,  2127. 
1884.  G.  H.  Sager,  for  saperstmoture  reconaCrtiction,  '85,  2020. 
1886.  8.  O.  Dixon,  for  dredging,  at  2:^  cents  per  on  bio  yard,  '86,  1683. 
H.  B.  Herr  ^  Co.,  for  superstructure  reoonstructiou,  '87,  2070. 
Eng[ineers« 
Chief  of  Ekgutesrs. 
Reports,  '80,  207;  '81,  281;  '82, 276;  '83,  285;  '84,  285;  '85,  308;  '86,  302;  '87, 
268. 
Ekginskrs  in  Chabob. 
Lieut.  Col.  D.  C.  Houston,  1870-'84.    Reports,  '80, 1935 ;  '81. 2126;  '82, 2159;  '83, 

1707. 
Capt.  W.  L.  Marshall,  1884-^—.    Reports,  '84, 1867 ;  '85, 2019 ;  '86, 1682 ;  '87, 2069. 
Assistant. 
W.  H.  Hoarding.    Reports,  '80, 1936;  '81, 2126;  '82,  2160;  '83, 1708:  '84,  1868; 
'85,2121;  '87,2071. 
OperatloBfik 
1879-*80.  25,931  cubic  yards  material  dredged  from  channel  between  piers;  one  50- 
foot  crib  sunk  in  extension  of  north  pier  and  superstructure  built  over  same, 
'80,  1936. 
1880-'81.  50  linear  feet  of  crib- work  added  to  north  pier  and  damages  to  pier  by 

collision  repaired,  '81, 2126. 
1881-'82.  50  linear  feet  superstructure  built;  7,757  cubic  yards  material  dredged 

from  between  the  piers,  '82,  2160. 
1882-'83.  Repairs  to  crib  at  eastern  end  of  south  pier,  '83,  1706. 
1883-'8€.  17, 466  enbic  yards  material  dredged  from  between  the  piers ;  repairs  to 

east  end  of  north  pier,  '84, 1866. 
1884-^85.  340  linear  feet  of  north  pier  superstructure  cut  down  and  rebuilt,  '85,  d021. 
1885--'86.  Dredging  between  the  piers  continued  under  S.  O.  Dixon's  contract,  '86, 

1682. 
.18d6-'87.  Dredging  completed  under  Dixon's  contract;  745  linear  feet  of  south  pier 
superstructure  rebuilt,  '87,  2070. 
Projects* 
The  original  project  of  1843  proposed  the  formation  of  an  entrance  by  the  extension 
of  two  piers  from  the  mouth  of  the  river,  with  dredging  between  the  piers,  so 
as  to  give  a  channel  12  feet  deep  (S.  Doc.  42, 35th  Cong.,  1st  session,  p.  62).     The 
moditications  of  this  project  have  been  to  secure  increased  channel  depths  us 
to  16  feet,  '66,  i,  17 ;  iv,  121 ;  '67, 22;  '72,  127;  '77, 102, 187. 
The  total  amoant  appropriated  from  1844  to  1886,  inclusive,  has  been  |237,285.    The 
estimated  amount  required  for  completion  of  project,  |25,000,  '86,  303 ;  '87, 2071. 
Surveys. 
Maps. 
'83, 1707 ;  '84, 1869 ;  '85, 2020. 


RAHWAT  RIVEB,  IV.  J.— Improvbmbnt  of. 

*»■ 
(Continued  from  Vol.  I,  p.  452.) 

Appropriations. 

1879 $10,000 

1880 10,000, '80,  544. 

1881 10,000, '81,  705. 

1882 7,000, '82,  696. 

Total 37,000 

Commerce. 

Improvement  beneficial  to  shippers  but  commerce  not  increased,  '86,  784. 
Contracts. 

1879.  E.  G.  Brown,  for  dredging,  at  37  cents  per  cubic  yard,  '80,  544. 
18v-^0.  J.  Van  Patten,  for  sand,  gravel,  mud,  and  stone  removal,  at  85i  cents  per  cubio 
yard,  '81,  705. 

1881.  W.  Chamberlain,  for  gravel  and  rook  removal,  at  63  cents,  12,  and  |3  per  cubic 
yard,  '82, 696.  .  ^  ,         ^  i^^ 

1882.  W.  Chaniberlaittj  for  dredging,  at  78  cents  per  cubic  yard,  '83,  579. 
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RAHIVAT  RIVCR,  N.  J.— Oontinued. 

Bnirtneers. 

Chief  of  Engineers. 
Reports,  '80,  87;  »81,  110;  '82,  111;  '83,  lOB;  '84,  115;  '85,  106;  '86,  109;  '87, 
70. 
Engineers  in  Charge. 
Col.  J.  N.  Macomb,  lB79-'80. 

Lieut.  Col.  N.  Miohler.  1880-'82.    Reports,  '80,  544 ;  '81,  704. 
Lieut.  Col.  G.  L.  GiUeapie,  1882-'86.    Reports,  '82,  695 ;  '83,  579 ;  '84,  747 ;  '85, 

753. 
Lieot.  Col.  W.  McFarland,  1886.    Report,  '86,  783. 
Lieut.  G.  McC.  Derby,  1886-'—.    Report,  '87,  769. 
Operations. 
1879-'80.  2,733  cubic  yards  material  dredged  from  the  channel,  '80,  544. 
1880-'81.  Dredging  recommenced  under  1881  cod  tract,  '81,  705. 
1881-'8i.  16,978  cubic  yardA  material  dred/^ed  from  the  channel,  '82,  695. 
1882-'83.  10,467  cubic  yards  material  dredged  from  the  channel,  '83,  579. 
1883-'84.  4,144  cubic  yards  material  dredged  from  the  channel,  '84,  747. 
1884-^87.  Operations  suspended.  '86,  110,747;  '87,  769. 
Projects. 
By  Col.  Macomb,  1878,  for  the  formation  of  a  channel  8  feet  deep  at  mean  high 
water  and  125  feet  wide  from  Bricktown  to  Main  Street  Bridge  in  Rahway. 
Estimated  cost,  $37,000,  '79,  485 ;  '80,  87. 
Increased  in  1882  on  account  of  extra  cost  for  dredging  by  |29,250,  '82,  696;  '87, 


RANCOCAS  R1T£R,.N.  J.—Improvbment  of. 

Appropriations* 

1881 110,000, '81,795. 

1882 10,000, '82,  778. 

Statement  of  appropriations,  '87,  808. 
Commerce. 

Statistics,  '84,  834. 
Contracts. 

1881.  American  Dredging  Company,  for  dredging,  at  55  cents  per  cnbio  yard,  '81, 
796. 

1882.  American  Dredging  Company,  for  dredging,  at  :)2  cents  per  cubic  yard,  '83, 
635. 

Cng^ineers. 
Chibf  of  Engineers. 
Reports,  '80,  98;  '81,  126;  '82,  123;  '83,  124;  '84,  133;  '85, 123;  '86, 120;  '87, 

Engineers  in  Charge. 
Col.  .1.  N.  Macomb,  1880-'82.    Reports,  '80,  795,  796;  '81,  795. 
Capt.  W.  Ludlow,  1882-'83.    Report,  '82,  777. 
Lieut.  Col.  G.  Weitzel,  1883-'84.    Report,  '80,  635. 
Mai.  W.  H.  Heuer,  1884-'85.    Report,  '84,  833. 
Lieut.  Col.  H.  M.  ttobert,  188&-^— .    Reports,  '85,  849;  '86,  841 ;  '87,  807. 

A,  AfiT  AT  A  l^T 

A.  Stierle.    Reports,  '83,  635 ;  '84,  834. 
Operations. 

1881-'82.  723  linear  feet  of  dike  built  from  north  bank  to  upper  end  of  Hammill'n 
Island  ;  17,000  cubic  yards  material  dredged  from  the  channel,  '82,  778. 

1882-'83.  25,983  cubic  yards  material  dredged  from  the  channel,  '83,  636. 

1883-^'84.  Removal  of  '*Coates'  Bar"  completed,  '84,  834. 

1884-'87.  No  operations,  '85,  849;  '86,  841 ;  '87,  807. 
Piiysieal  Ciiaracteristics. 

Description  of  river  and  obstructions  therein,  '81,  796. 
Projects. 

By  Col.  Macomb,  1881,  for  excavation  of  a  channel  from  150  to  200  feet  wide,  witu 
a  low- water  depth  of  6  feet  from  mouth  to  Centreton,  a  distance  of  7^  miles, 
and  a  5-foot  low- water  channel  from  thence  to  Mount  Holly.    Estimated  cost, 
181/^36,  '81,  798. 
Sarveys. 

Ordered  by  act  of  Jnne  14, 1880.    Made,  1881,  under  direction  of  Col.  Macomb,  '8' 
796. 
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RAPPAHAHTNOCK  RITEK«  VA.~Improvbmbkt  of. 

(Continued  from  Vol.  I,  p.  453.) 
AppropriaUoniu 

1862-79 193.500 

1880 25,000/80.766. 

1881 15. 000. '81,  964. 

1882 17. 000. '82, 1027. 

1884 20. 000, '84, 986. 

1886 20,000/86,909. 

Total 190.500 

18S8 15,000,actof  AngUBtU,  1888. 

.Srat>eiueut  of  appropriations,  '8iO,  765;  '87,  937. 
Commerce. 

Extent  auil  character  of  commerce,  '80,  766. 
Contracts. 
Ics'^,  A.  Kisbpangh,  for  dike  constmction,  '80,  764.    H.  Birch,  for  dred|rtnf(,  atl9| 
ccMits  pttr  cubic  yard.  '81,  961.    A.  Kishpangh,  for  dike  conatmctioiiy  '81,  961. 
18*57.  A.  Kisbpatigh,  for  crib  and  pile  dike  construction,  at  $4.70  and  $5.85  per  linear 
foot,  respectively,  '87,  936. 
Engineers. 
Chief  of  Enginkrrs. 
Koports.  '80, 113;  '81,  153;  '82,  148;  '83,  154;  '84,  156;  '85, 145;  '86,  142;  '87, 
108. 

S.  T.  Abert,  U.  S.  Agent,  1875-'—.    Reports,  '80,  760;  '81,  957;  '82,  1017;  '83, 
802;  '84,  985;  '85,  971;  '86,  906;  '87,  935. 
Operations. 

HiHtory  of  operations,  '80,  761;  '82,  1022. 

lH79-'«0.  Dikes  4  and  5  completed,  56  snags  and  1  wreck  removed  from  the  Spotts-  i 

wood  Bar  reach ;  Freclericksburgh  Dike  No.  6  btiilt ;  construction  of  Spottawood 
Bar  spur-dams  commenced ;  80  feet  of  crib-<like  bnilt,  '80,  764. 

18S0-'81.  Spottswood  Bar  spur-dikes  completed;  Dikes  A,  B,  C,  D.  £,  and  F  com- 
pleted ;  20,572  cabic  yards  material  dredged  at  Suotlswood  and  Frederic ksburgh 
bars,  '81,  962. 

188l-'82.  1,580  linear  feet  of  Dike  K,  deflecting  Dike  I,  Spur-dike  G,  and  Dikes  H  and 
L  built ;  62,008cnbTc  yards  material  dredgeil  at  Fredericksbnrgh  and  Spottswood 
bars,  '82,  1019,  1020,  1021. 

1882-'83.  1,310  linear  feet  of  Dike  No.  5  removed  ;  crib-dike  and  155  linear  fuel  of  de- 
flecting log  dike  built ;  dike  at  Pratt's  Bar  repaired ;  170  linear  feet  of  wattling 
bnilt,  and  4  rtnags  removed  from  Spottswood  Bar;  6  log  dikes  built  at  Castle's 
Ferry  Bar,  aggregating  1,046  feet ;  52,307  cubic  yards  material  dredged  from 
Fredericksbnrgh,  Pollock's,  and  Castle's  Ferry  bars,  '83,  810. 

188:?-'84.  No  operations,  '84,  985. 

1884-'85.  Repairs  to  following  dikes  by  hired  labor :  Fredericksbnrgh,  Pollock's  Bar, 
Bernard's  Bar.  Pratt's  Reach  Bar,  Castle's  Ferry  Bar.  Spottswood  and  Farley- 
ville  bars;  a  total  length  of  518  feet  of  diking  also  bnilt  by  contract;  3,867 
cubic  yards  material  dredged  from  the  turning-basin,  '85,  973,  974,  975. 

1885-'86.  39,494  cubic  yards  material  dredged  from  Fredericksbnrgh  and  Spottswood 
bars;  dike  repaired  at  Fredericksbnrgh  Bar,  and  mat«  sunk  at  Spottswood  and 
Farleyvale,  '86,  907,  908. 

1886-'87.  Crib  and  pile  dike  construction  commenced  under  contract;  extensive 
repairs  made  to  existing  dikes;  26  snags  and  125  trees  cut  and  removed,  '87, 
937. 
Projects. 

I5.V  Maj.  Craighill,  1871,  for  the  formation  of  a  channel  100  feet  wide  and  10  feet 
deep  at  low  water  by  dredging  through  shoals,  removal  of  rocks,  and  by  train- 
ing dikes  at  various  points,  '71,  596 ;  '72,  689. 

By  S.  T.  Abert,  1879,  for  the  formation  of  a  channel  100  feet  wide  and  10  feet  deep  over 
the  bars  between  Fredericksbnrgh  and  Port  Royal  to  be  secured  by  dredgiuff 
and  the  construction  of  dikes  and  wing-dams ;  also  for  increasing  the  channel 
width  to  200  feet,  and  the  depth  to  15  &et  below  Port  Royal,  and  maintenance 
of  same  by  construction  of  training  dikes.  Estimated  cost,  $291,000,  '79,  85, 
013;  '80,  764;  '87,935.  Amount  appropriated  from  1871  to  1886,  inclusive, 
$187,500;  amount  estimated  to  complete  project,  $194,000,  '86,  142;  '87,  937. 
Snrveys. 

Of  bars  at  Nanzatioo  Reach  and  Naylor's  Hole,  1885,  '86,  909. 
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KAPPAHANNOCK  RIVER,  VA. -CoDtinned. 

Maps. 
FrededckBbargh  and  Spottswood  bars,  '80,  760 ;  '81,  964. 
Fredericksbargh,  Spottswood,  Farley  vale,  and  Castle's  Ferry  bars,  '83,  812. 
Rappahannock  and  Spottswood  bars,  '85,  976. 
Fredericksburgh  and  Pollock's  bars,  '87,  937. 
Fredericksburgb,  Spottswood,  and  Farleyvale  bars,  '86,  908. 
Nanzatico  Reach,  '86,  908. 


RARITAIV  BAY,  !¥•  J.— Improvement  of. 

Appropriations. 

IttSl $r)0,000,'81,715. 

1882 50, 000, '82, 704. 

1884 20, 000, '84, 753. 

1886 37, 500, '86, 769. 

Total 157,500 

1888 25,000,actof  Augastll,  1888. 

Contracts. 

1881.  Atlantic  Dredging  Company,  for  dredging,  at  28  cents  per  cubic  yard,  '81, 716. 

1882.  Atlantic  Dredging  Company,  for  dredging,  at  22  cents  per  cubic  yard,  '83, 586. 
1884.  Atlantic  Dredging  Company,  for  dredging,  at  16  cents  per  cubic  yard,  '85, 759. 

Eng^ineers. 
Chief  of  Engineers. 

Reports,  '81,  112;  '82, 113;  '83,  110;  '84,  117;  '85,  108;  '86,  106;  '87,  66. 
Engineers  in  Charge. 
Lieut.  Col.  N.  Michler,  1880-'82.    Report,  '81,  715,  717. 
Lieut.  Col.  G.  L.  Gillespie,  1882-'86.    Reports,  '82,  703;  '83,  585 ;  '84,  752;  ^85, 

757. 
Lieut.  Col.  W.  McFarland,  1886-'—.    Reports,  '86,  7&5;  '87,  749. 
Assistant. 
A.  Doerflinger.    Report,  '81,  718. 
Operations. 
History  of  operations,  '87,  750. 

1881-'82.  166,346  cubic  yards  material  dredged  from  channel  across  shoal,  '82,  704. 
18d2-'83.  .56,200  cubic  yards  material  dredged  from  north  side  of  channel,  '83,  686. 
1883-'84.  146,026  cubic  yards  material  dredged  from  channel,  '84,  752. 
1884-'85.  112,657  cubic  yards  material  dredged  from  western  end  of  channel  across 

the  shoal,  '85, 756. 
1885-'87.  No  operations,  '86,  768;  '87,  752. 
Projects. 
By  Lieut.  Col.  Michler,  1880,  for  improvement  of  Raritan  Bay  by  excavation  of  a 
channel  300  feet  wide  and  21  feet  deep  at  mean  low  water  through  the  shoal 
off  Seguiu  Point.    Estimated  cost,  $126,500,  '81,  715,  717 ;  '87,  750. 
By  Lieut.  Col.  Gillespie,  1884-'8.5,  for  excavation  of  a  channel  300  feet  wide  and  21 
feet  deep  from  Great  Beds  Lisht  to  wharves  at  Perth  Amboy,  and  a  15-foot 
channel  from  outside  of  Great  Beds  Light  to  South  Amboy.    Estimated  cost, 
1114,000,  '84,  753;  '85,  758;  '87,  751. 
Surveys. 
From  Perth  and  South  Amboy  to  main  ship-channel  off  Great  Kills,  Raritan  Bay, 
ordered  by  act  of  June  14,  1880.     Made,  1880,  under  direction  of  Lieut.  Col. 
Michler,  '81,  717. 


RARITAN  RITCR,  N.  J.— iMP^ioyEMBNT  of. 

(Continued  from  Vol.  I,  p.  454.) 

Appropriations. 

1^6-'79 $2r3,963 

1880 100,000, '80,518. 

1881 25,000,  '81,  659. 

1882 25,000, '82,  676. 

1443  EN ^28 
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RARITAN  RIVER,  N.  J.-Continned. 

Appropriations— Contiaaed. 

1*4. 135,000, '84,  755. 

18d6 26,250,  '86,  776. 

Total 485,2ia 

lSii8 .'>0, 000,  act  of  August  11,  1888. 

Commerce. 

Benetit  of  itnprovemeat  to  uavigation,  '85,  761. 
Contracts. 

1879.  W.  H.  Wood,  for  dike  construction,  '80,  516, 
18S0.  J.  Van  Patten,  for  dre<lging,  at  2\^  cents  per  cubio  jard,  '81,  659. 
IB-^i.  J.  D.  Leary,  for  dredging,  at  13  centa  per  cubic  yard,  '82,  552. 
Engrinecrs. 
Chief  of  Engineers. 

Re]»ort8,  '80,  84 ;  '81,  lOo ;  '82,  107  ;  '83,  99 ;  '84, 118;  '85,  109;  '86,  107;  '87,  71. 
Engineers  in  Charge. 

Col  J.  Newton,  lH74-'.'*4.  Reports.  '80,  516;  '81,  655;  '82,  673;  '83,  549. 
Lieut.  Col.  G.  L.  Gillespie,  1884-86.     Reports,  '84,  754 ;  '85,  759. 
Lieut.  Col.  W.  McFaiiand,  18S0.     Report,  '86,  769. 
LitMit.  G.  McC.  Derby,  18-:6-'— .     Report,  '87,  771. 
Operations. 

1879-!80   2,()00  linear  fe^t  pile-dike  completed ;  241,121  cubic  yarda material  dredged 

at  "  the  Stakes,"  the  **  Middle  Ground,"  and  at  Whitehead's  sand  dock,  '80,  516. 

1880-'8l.  Diking   at  '*the  Stakes"  completed;    dre<lgin^   and  rock  blasting  at 

Whitehead's,  and  dredging  in  the  **  Middle  Ground  "  m  progress,  '81,  658. 

1881-82.  57,700  cubio   yards   material   dredged  from   the   channel    at    "Middle 

Ground ;"  24,337  cubic  yards  rock  blasted  and  removed  from  Whitehead's  sand 

dock,  '82,  674. 

1882-'83.  46,740  cubic  yards  material  dredged  from  cut  in  south  channel,  '83,  550. 

1883-'84.  6,929  cubic  yards  material  dredged  from  south  channel ;  3,1/3  cubic  yards 

of  stone  drilled,  blasted,  and  removed  at  Whitehead's,  '84,  755. 
1884-'8o.  67,0:54  cubic  yards  material  dredged  from  south  channel,  '85,  760. 
18S5-'86.  (),392  cubic  yards  i*ock  blasted  and  removed,  '86.  774. 
188G-'87.  No  operations  except  surveys,  '87,  772. 
Physical  Characteristics. 

Description  of  the  Raritan.  '86,  769. 
Projects. 
By  Lieut.  Col.  Newton,  1874,  for  permanent  improvement  of  river  by  excavation 
of  a  10-foot  mean  low- water  channel  200  feet  wide  from  month  to  New  Bruns- 
wick, a  distance  of  12|  miles,  and  excavation  of  a  tidal  basin  above  New 
Brunswick  Locks  bv  dredging,  rock  removal,  and  diking.     Estimated  cost, 
$2,093,662,  '74,  ii,  179;  '82,  675  ;  '86,  770. 
Modified  iu  1881  to  provide  lor  dredgin^r  south  channel  so  as  to  form  a  channel  100 
feet  wide  and  5^  feet  deep  at  mean  low  water,  '87,  771. 
Surveys. 
Maps. 
Raritan  River,  from  mouth  to  New  Brouswiok,''85,  760. 


RED  BAWK  CREEK,  PA.— Examination  of. 

Eng^ineers. 

Chief  of  Engineers. 

Report,  '81,  263. 
Engineer  in  Charge. 

Maj.  W.  E.  Merrill.     Report,  '81,  1959. 
Assistant 

J.  Worrall.     Report,  '81,  1961. 
Physical  f'haracterlstics. 

Description  of  the  Apalachian  region,  '81,  1962. 
Plans. 
In  1881  Maj.  Merrill  did  not  consider  it  advisable  to  inaugurate  bear-trap  dams  for 
the  improvement  of  the  creek,  '81,  1961. 
Surveys. 
Examination  ordered  by  act  of  June  14,  1860.     Made  under  direction  of  Mai,  Mer- 
rill, '81,  1959.  •* 


RED  FISH  BAR,  TEX.    (See  Gal  vest  on  Bay  Ship  Canal.) 
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RED  E.AK1:  RIYER,  OTIIf IV. —Examination  of. 

Eiiffineers. 

Chikf  of  Engineeks. 

Report,  '87,  Sft>9. 
Engineer  in  Charge. 

Maj.  C.  J.  Allen.     Report,  '87,  1724. 
Assistant. 
R.  Davenport.     Report,  '87, 1725. 
Pliy»lcal  Characteristics. 

DeMcription  of  river,  '87,  1724. 
Plans. 
In  18di5  Maj.  Allen  considered  that  the  cost  of  improving  the  river  would  bo  out  of 
Jill  proportion  with  the  present  requirements  of  the  locality,  '87,  1726. 
Snrve^^s. 
Examination  ordered  by  act  of  August  5, 1886.    Made  under  direction  of  Maj.  Allen. 
'87,  1724. 


RED  RIVER  (EiITTEiE),  ARK.— Survey  and  improvement  of. 

(Continued  from  Vol.  I,  p.  580.) 

Appropriations. 

18d6 $3. 000, '87, 1505, 

18d8 5, 400,  act  of  August  11.1888. 

Commerce. 

Justilioatiou  of  the  improvement,  *85, 1612. 
Eng^iaeers. 
Chief  op  Engineers. 

Reports,  '81.  219;  '82,  217  ;  '85,  252;  '87,  204. 
Engineers  in  Charge. 
Capt.  T.  H.  Handbnry.     Report,  '82,  1587. 
Capt.  H.  S.  Tabor.     Reports,  '85,  1587 ;  '87, 1503. 
Assistants. 
F.  W.  Tuttli'.    Report,  '82,  15w8. 
M.  A.  Orlopp.     Report,  '85, 1613. 
Operations. 
History  of  previous  operations,  '87,  1503. 

1886-'87.  Removal  of  snags  from  below  Judsonia  and  of  bowlders  from  shoal  3 
miles  below  Judsonia,  '87,  1504. 
Piiysical  Ciiaraeteristics. 

Description  of  river,  '82,  1588 ;  '85,  1613. 
Plans. 
By  Capt.  Handbury,  1881,  for  the  removal  of  snags  and  similar  obstructions  below 
J  udsonia  and  the  removal  of  bowlders  and  loose  rook  from  Utlev's  Shoal  and 
Knight's  Bar.    Estimated  cost,  $16, 100,  '82,  1587,  1589. 
Projects. 
By  Capt.  Taber,  1884,  for  the  improvement  of  three  shoals  above  Judsonia  by  the 
removal  of  obstructing  bowlders  and  cutting  a  channel  3  feet  deep  through  the 
shoals  below  Judsonia.     Estimated  cost,  $8,400,  '85,  1612,  1616;  '87,  1504. 
Survejrs. 
Examination  ordered  by  act  of  March  3,  1881.    Made  under  the  direction  of  Capt. 

Handbnry,  '82,  1587. 
Examination  ordered  by  act  of  July  5, 1884.     Made  under  direction  of  Capt.  Taber, 
'85,  1612. 


RED  RIVER9  E.A.~Improvembnt  of  the  mouth  of. 
(See  also  Mississippi  River  between  mouth  of  the  Ohio  and  Head  of  Passes.) 

(Continued  from  Vol.  I,  p.  455.) 

Appropriations. 

1878 $150, 000, '78,  632. 

1879 40, 000, '79,  961. 
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RED  BIVER,  E.A.->IIIouth  of—Cuiitinned. 

Engrineers. 

Chikf  op  Exoinkers. 

KeportM,  *80.  ir>l ;  ^81,  205;  '82,  203. 
Board  of  Engineers. 
Couvened  April,  IKiO,  to  connider  plan  for  the  permaueot  improvemeiit  of  the 
mouth  of  tho  river.    K»*port,  '80,  12S4    (Cola.  Tower  and  Newton  au<l  Maj. 
Abbot.) 
Engineer  in  Ch\kge. 
MaJ.  W.  H.  II.  Beuyaiird.  l>578-'8'2.     Report«/80, 1282,  128-^;  '81,  l:«J  ;  '82, 1511. 
I5I5.    Transferred  to  MiMissippi  Biver  Commisaion  June  30,  1882,  '82,  Vtl^. 

A8S1STANT8. 

E.  FIoo<L     Report,  '81,  l:»0. 
M.  R(*cs.    Report,  '81,  l:i91. 

F.  S.  Burrowes.     Report,  '82, 1522. 
H.  St.  L.  Coppee.    Report,  '82,  1531. 

Operations. 
1879-'dO.  57,800  cubic  yards  removed  by  dredge  from  bars  at  mouth,  '80,  1282. 
IH80-'81.  '38,574  cubic  yards  dredged  from  inner  bar,  '81,  1389,  1390. 
18:5l--82.  Dredging  operations  continued,  '82, 1511.    Work  transferred  to  Mississippi 
River  Commission,  '82,  1512. 
Physical  Ciiaracteristics. 
Description  of  the  junction  of  the  Red  River  with  the  Mississippi  River,  '80,  1289; 

'81,  1391 ;  '82,  1524.     Separation  of  the  two  rivers  in  1&47,  '80,  1292,  1295. 
Unity  of  the  Red  and  Atchalalaya  rivers,  '80,  1289,  1293,  1295. 
Direction  of  currents  at  month  of  Red  River,  '81,  1391. 
Discharge  of  Red  River.  '81,  1394,  1399. 
Discharge  of  Atchafalaya  River,  '81,  1394,  1399. 
Plans. 
By  M<^.  Benyaurd,  for  the  rectification  of  the  Red  and  Atchafalaya  rivers  at  their 
Junction  with  the  Mississippi  River,  '80,  1288-1299.    Considered  by  Board  of 
Engineers  of  1-80,  '80,  1284-1288. 
Projects. 
The  Board  of  Engineers  of  18!<0  recommended  continuation  of  dredging  at  month 
of  the  Red  River  as  a  temporary  improvement,  '80,  1288. 
Surveys. 
Survev  c»f  H-^O,  '81,  1391. 
Survey  of  1882,  '82,  1513,  1519,  1531. 

Of  month  of  Grand  Bavou  onlered  bv  act  of  i»Iarch  3,  1881.     Made  under  direction 
of  Maj.  Benyaurd,*  1881,  '82,  I5l'5. 


RED  RIVER.  LA.  AND  ARK.— Improvement  of,  bxcbpt  at  mouth. 

(Including  removal  of  raft,  closing  Tone's  Bayou,  removing  snags  and  other  ob- 
strnctious,  iiiiprovemeut  of  Upper  Red  River  at  falls  near  Alexandria  and  Red 
River  above  Fulton,  Ark.) 

(Continued  from  Vol.  I,  p.  455.) 
Appropriations. 

ld28-'75.  Removal  of  raft ^33.137.50 

ie72-'77.  Closing  Tone's  Bayou 24,500.00 

1876-'7y.  Removing  raft  and  closing  Tone's  Bayou  80, 000. 00 

l878-'79.  Removing  snags  and  other  obstructions  47, 500. 00 

1879.  Improvement  of  upper  river  above  raft 10, 000. 00 

S  Removing  raft  and  closing  Tone's  Bayou  .  25, 0(X).  00,  '80,  1280. 

Removing  obstrnctions 60, 000.  00,  '80,  1304. 

Upper  Red  River 10,000.00,  '80,  1305. 

luji   S  Removing  raft  and  closing  Tone's  Bayou.  10,000.00,  '81,  1403. 

^^^*)  Removing  obstructions 10,000.00,  '81,  1404. 

18><2.  Improving  Red  River,  La 75, 000. 00,  '82,  205. 

1884.  Improving  Red  River,  La 75, 000. 00,  '84,  1323. 

^ Qoa  S  Improving  Red  River,  La 75, 000. 00,  '86,  1342. 

^*^^-  )  Improving  Red  River  above  Fulton,  Ark  .  7, 000. 00,  '87,  1502. 

Total 1,342.137.50 
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RED  RIVjBR,  LA.  AND  ARK.— CoutiQued. 


luiproviDg  Red  River  above  Fulton,  Ark  ..    $3, 000. 00  j 


Appropriations— Coutiuued. 

C  Improving  Red  River  abo , ..    ^^, 

1888.^  From  Fnltou  to  Atchafalaya  River 55,000.00  >act  of  Aug.  11, 1888. 

(  Completiou  of  survey 35,000.00  ) 

Statement  of  appropriations  since  1872,  '87,  1451. 
Commerce. 
Objections  to  closing  Tone's  Bayou,  '82, 1541. 
Information  relating  to  number  of  wrecks  on  river,  '87,  1444. 
Contracts. 

1881.  Alien  &  Blaisdell,  for  construction  of  iron-bull  snag-boat  for  $44,650,  '81, 
1405.  Gervin  &  Bietry,  for  construction  of  earthen  dam,  closing  Tone's  Bayou, 
'81,  1403;  '82,  1539.  Action  relating  to  destruction  of  dam  in  process  of  con- 
struction under  this  contract,  '82,  1540 ;  '85,  1473. 

1882.  E.  P.  Doherty,  for  rock  removal,  at  the  falls  near  Alexandria,  at  the  rate  of 
83.45  per  cubic  yard,  '83,  1136. 

Cng^ineers. 
CuiEF  OF  Engineers 

Upper  Red  River.    Reports,  -80,  152,  158;  '81.-  207;  '82,  205. 

Removing  raft  and  closing  Tone's  Bayou.    Reports,  '80,  150;  '81,  206;  '82,  203. 

Removing  obstructions.    Reports,  '80,  154 ;  '81,  207 ;  '82,  204. 

Improving  Red  River,  La.    Reports,  '83,  213 ;  '84,  221 ;  '85,  230 ;  '86,  227 ;  '87, 

193,  203. 
Engineers  in  Charge. 
Upper  Red  River : 

Maj.  W.  H.  H.  Benyaurd.  1H79-'S2.    Reports,  '80.  1304;  '81,  1406;  '82,  1545. 

Maj.  A.  M.  Miller,  1882-'-.    Report,  '83,  1143. 
Removing  raft  and  closing  Tone's  Bayou : 

Maj.  W!  H.  H.  Benyaurd,  1874-'82.    Reports.  '80,  1277;  '81,  1402;  '82,  1538. 

Maj.  A.  M.  Miller,  1882-'-.     Report,  '83,  1138. 
Removing  obstructions : 

M^.  W;  H.  H.  Benyaurd,  1878-'82.    Reports,  80, 1302 ;  '81,  1404  ;  '82,  1543. 

Maj.  A.  M.  Miller,  1882-'—.    Report,  '83,  1142. 
Improving  Red  River,  La. : 

Maj.  A.  M.  Miller,  1882-'84.    Reports,  '83,  1143;  '84,  1321. 

Capt.  E.  Bergland,  1884-'86.    Reports,  '85,  1471 ;  '86,  1337. 

Capt.  J.  H.  Willard,  1886-'—.    Report,  '87,  1439. 
Red  River  above  Fulton,  Ark. : 

Capt.  H.  S.  Taber,  1884-'—.    Reports,  '85, 1671, 1623;  '87,  1502. 

E.  F.  White,     Reports,  '81,  1405;  '82,  1544;  '84,  1324 ;  '85,  1480. 
I.  T.  Dorey.    Reports,  '84,  1345;  '85,  1482. 
I.  W.  Beamen.     Reports.  '84,  1327 ;  '85,  1483, 
M.  A.  Orlopp.     Report,  '85,  1618. 
H.  Vance.    Report,  '87,  1447. 
E  ncroaciiments. 
Injury  to  river  by  acts  of  lumbermen,  '80,  1278;  '82,  1538. 
Malicious  destruction  of  dam  closing  Tone's  Bayou,  '82,  1540;  '85,  231,  1473;  '86, 

1340. 
Action  of  State  eujoiuiug  work  near  Alexandria,  '84,  1329. 
Legal  Proceedings^. 

Action  of  State  of  Louisiana,  enjoining  Work  at  Alexandria,  '84,  1329;  '85, 1486. 
Operations. 

History  of  operations  prior  to  18.S6,  '85,  1472 ;  '86, 1338. 

Id7y-'d0.  On  Upper  Red  River,  1,210  snags,  2,229  logs,  and  753  trees  removed,  '80, 
1304.     Removal  of  loju-jams  in  vicinity  of  raft,  '80,  1278.     Progress  on  dam 
closing  Tone's  Bayou,  '80,  1278.    Above  Alexandria,  1,3H0  snags,  495  trees,  and 
2  wrecks  i-emovect,  '80,  1302. 
1880-'c<l.  On  Upper  River,  460  snags,  1,526  logs  and  stumps,  and  190  trees  removed, 
'81.  1406.     Removal  of  log-jams  at  tbe  raft,  '81,  1402.    No  operations  at  dam 
closing  Tone's  Bayou,  '81,  1402,     Between  mouth  of  Ouachita  River  and  25 
miles  below  Sbreveport,  665  snags,  and  1,216  trees  and  stumps  removed,  '81, 1404. 
1881-'ri2.  No  operations  on  the  upper  river,  '82,  1545.     River  cleaned  at  the  raft, 
'82,  15:^,  *  At  Tone's  Bayou,  partial  completiou  of  dam  closing  bayou;  subse- 
quent destruction  of  dam,  '82,  1339.     1,214  snags  and  stumps  removed  from 
river  below  Alexandria,  '82,  1544. 
18©2-'83.  In  the  river  above  Sbreveport,  1,904  snags  and  stumps,  579  trees,  117 jams, 
and  110  logs  were  removed,  '83,  1130, 1137.     Below  Sbreveport,  336  snags,  3,627 
trees,  and  3  jams  were  removed,  '83, 1136. 
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RED  BIVER9  LA.  AND  ARK.-Coutiuacd. 

O  pe  rations— Con  ti  D  ned . 
l^.'i-*84.  On  upper  river,  309  snags,  95  jams,  512  trees,  5,144  stumps  and  sbore-snags 

removed ;  below  Sbreveport,  1,6*21  snags,  347  trees,  841  stumps,  2  wrecks,  and 

10  drift-piles  removed,  *84,  1322, 1325.    In  vicinity  of  Alexandria,  2,or»l  cubic 

yards  of  rock  removed,  '84,  1322, 1328. 
1884-'85.  40,529  snags,  stamps,  and  trees  removed ;  27  jams  removed  at  the  raft,  ^85, 

1474, 1475, 1480, 1482.     Construction  and  subMeqneut  destruction  of  dam,  closiuf 

side  outlet  at  Sale  &   Murphy's  Canal,  '85,  1476.     Progress  of  rock  removal 

near  Alexandria,  '85,  1477,  148:^.     Partial  construction  of  work  at  Alexandria 

for  protection  of  harbor,  '85,  1478,  1485. 
1885-'86.  Completion  of  contract  for  rock  removal  at  falls  near  Alexandria,  and 

construction  of  dam  at  lower  falls,  '86,  1340.    Proj;ross  of  work  at  Alexandria 

Harbor,  '86, 1341.    No  work  done  for  general  improvement  of  the  river,  '86, 228. 
1886-'87.  Removal  of  obstructions  by  snag-boats  from  Garland,  Ark  ,  to  mouth  of 

the  Atcbafalaya  River,  '87,  1440.    Construction  of  snag-boat  for  river  above 

Fulton,  '87, 1502. 
Physical  Characteristics. 
Ot  the  river  in  vicinity  of  Falls  of  Alexandria,  '80,  1347. 
Of  the  river  above  Fulton,  Ark.,  '85,  1618-1627. 
River  slopes,  '87,  1449. 
Plans. 
R^sum^  of  plans  for  improvement  of  river  at  falls  near  Alexandria,  '80,  VM'l-ldA^. 

Plans  proposed  by  M%j.  Howell,  1875,  for  passage  of  falls,  '75,  902;  '80,  1345, 

1347. 
Projects. 
From  1828  to  1852,  inclusive,  |533,137..50  was  appropriated  for  the  removal  of  the 

raft. 
Between  1852  and  1872;  no  further  appropriations  were  made. 
In  1872,  under  a  renewal  of  appropriations,  the  present  project  for  the  removal 

of  the  raft,  and  the  closing  of  Tone's  Bayou  by  a  dam  was  adopted,  '72,  569  : 

'73,  024, 628, 674  ;  '85.  1472. 
In  1875  it  was  proposed  to  protect  the  city  front  at  Alexandria  from  erosion  by 

means  of  stone  revetment,  '75,  i,  906. 
In  1878  the  improvement  of  the  river  below  Fulton,  Ark.,  by  the  removal  of  snags 

and  other  obstructions  was  inaugurated,  '78,634. 
In  1879  the  improvement  of  the  falls  near  Alexandria  was  undertaken,  so  as  to  Inr- 

nish  a  channel  75  feet  wide  and  4^  feet  deep,  '80, 1:^4^. 
In  1882  it  was  i»roposed  to  close  certain  outlets  above  Shreveport,  '82,  1546;  '85, 

1477. 
In  1884  the  improvement  of  the  river  above  Fulton,  Ark.,  by  the  removal  of  snags 

and  similar  obstructions  was  undertaken,  '85,  16 1':*,  1622.     The  amount  appro- 
priated for  these  projects  from  1872  to  1886,  inclusive,  was  $809,000,  '87,  1451. 
Surveys. 
Survey  of  falls  near  Alexandria,  La.,  ordered  by  act  of  June  18, 1878.     Ma<le  under 

direction  of  Maj.  Benyaurd,  1><79,  '80,  1342. 
Survey  from  month  to  Fultou  ordered  by  act  of  August  2, 1882,  '84,  227.     Progress 

under  direction  of  Capt.  Willard,  '87,  1446. 
Survey  of  Fulton,  Ark.,  under  direction  of  Capt.  Taber,  '85,  1617,1623. 
Maps. 
From  Sbreveport  to  Natchitoches,  '82.  1542  ;  '85,  1490. 
Vicinity  of  Tone's  Bayou,  '82,  1542;  '85,  1490. 


RED  RIVER  between  Sbreveport,  E.A.,  and  Fnlton,  ARK.— Ex> 

AMINATION  OF  COXNECTIOXS  WITH   ClEAR   LaKE,  BlaCK   BaYOU,  ReD  BaYOU, 

Black  Lake,  and  Kkllv  Bayou. 

Eng^ineers. 

Chief  of  Exgixeers. 

Report,  '87, 203. 
Enginekii  in  Charge. 

Capt.  J.  n.  Wiilard.     Report,  '87,  1490. 
Pliysical  Characteristics. 

ascription  of  the  lakes  and  bayous,  with  their  obstruetiouH,  '87, 1490. 
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RED  RIVER  between  Shreveport  and  Fulton,  etc.— Continued. 

Plans. 

Capt.  Willard,  1887,  reports  the  Btreams  as  unworthy  of  improvetneut  and  not  puhlio 
necessities,  '87,  1494. 
Surveys. 

Examination  ordered  hy  act  of  August  5,  IH86.     Made,  1887,  under  direction  of 
Capt.  Willard,  '87,  1490. 


RED  RIVER  OF   THE   WORTH,  at  Ooose  Rapids,  mtlNN.  and 

DAK.— Improvement  of. 

Appropriations. 

1881 $20,000, '81,  1761. 

1882 30,000,  '82,  1&28, 

Balance  of  $46,947  65  transferred  to  imnrovenient  of  Rvd  River  of  the  North,  '87, 
2-29, 1722. 
Commerce. 
Increase  in  transportation  of  grain  since  coinnienceiuent  of  improvemonc  in  1879, 
'81,  1760. 
Engineers. 
Chief  of  Enqinkbrs. 

Reports, '81,  244;  '82,240;  '83,248;  '84,248;  '85,271;  '86,262;  '87,229. 
Engineer  in  Charge. 
Maj.  C.  J.  Allen,  18Sl-'87.    Reports,  '81, 1760 ;  '82,  1827 ;  '83,  1454 ;  '84, 1612 ;  '85, 
1745;  '86,1500;  '87,1721. 
Operations. 
l»bl-'H6.  No  operations;  total  amount  appropriated  connidenMl  too  small  to  war- 
rant the  commencement  of  operations,    84,  1013 ;  '87,  1721.     Appropriations 
transferred  to  the  general  improvement  of  the  Red  River,  '87, 1722. 
Plans. 
By  Maj.  Allen,  lrt79,  for  construction  of  lock  and  dam  at  Goose  Rapids  having  a  lift 

of  12  feet.     Estimated  cost,  S219,2'S8,  '79,  1191 ;  '81,  17()0 ;  '87,  1721. 
In  1884  revised  plans  and  estimates  were  submitted,  '84,  1613;  '87,  1722. 


RED    RIVER    OF    THE    NORTH,   niNN.  AND    DAK.-Improve- 

mext  of. 

(Continued  from  Vol.  I,  p.  458.) 

Appropriations. 

1876-'79 $<35,000.00 

1880 20,000.00,  '80,  1585. 

1881 18.000.00,  '81,  1757. 

1882 10, 000. 00, '82,  1822. 

1884 10,000.00,  '84,  1611. 

1886 *46,947.65, '86,  1499. 

Total 169,947.65 

1888 20,000.00,  act  of  August  11.  1888. 

Statement  of  appropriations,  '87,  1715. 
Eng[ineers« 
Chief  of  Engineers. 
Report®,  '80,  181,  183;  '81,  244,  247:  '82,  239;  '83,  247;  '84,  248;  '85,270;  '86, 
261 ;  '87,  228,  230, 

Maj.  C.  J.  Allen,  1879^'—.     Reporta,  '80,  1583;  '81, 1756, 1828;  '82, 1820;  '83, 1448: 
•84,  1610;  '85,  1742;  '86,  1496;  '87,  1712,  1733. 
Assistants 
C.  VVa'nzer.    Reports,  '80. 1586;  '81,  1757  ;  '82,  1822. 
R.  Daveuport.     Reports,  '82,  1824 ;  '83, 1450 ;  '87, 1716,  1719,  17,^4. 

*  Trans ferrea  from  Red  River  oi  the  §orth  .it  Goow  Rapids,  '87, 1722.  ^ 
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BED  RIVER  OF  THE  NORTH,  IHIMIV.  AND  DAK.-Coutinned. 

Operations. 

ld79-'80.  57,610  cubic  yards  material  dredged,  219  snags  and  4,151  overhanging 
trees  removed,  '80|  1584. 

1680-'til.  43,561  cubic  yards  material  dredged  and  254  snags  and  trees  removed,  '81, 
1756. 

1881-'82.  53,217  cubic  yards  material  dredced.  '82, 1821. 

ld82-'83.  112,539  cubic  yards  material  dredged,  335  stumps  and  snags  and  321  cubic 
yards  bowlders  removed,  '83, 1449. 

1883-'84.  No  operations,  '84, 1610. 

1884-85.  36,i:}8  cubic  yards  material  dredged,  '85, 1743. 

1885-'86.  36,303  cubic  yards  material  dredged  and  4,550  linear  feet  of  training-dam 
built.  '86, 1497. 

188G-'87.  7,174  cubic  yards  dredged  from  shoals;  13,822  linear  feet  wing*dams  built, 
'87, 1718. 
Plans. 

In  1H86  Maj.  Allen  considered  that  the  improvement  of  the  20  miles  of  river  below 
Fergus  Falls  could  ouly  be  accomplished  by  locks  and  dams  and  at  a  cost  in- 
commensurate with  the  demands  of  commerce,  '87, 1734. 
Projects. 

By  Maj.  Farquhar,  1876,  for  improvement  of  the  river  between  Breckenridge  and 
the  uortbern  boundary-line,  by  dredging  through  bars,  removal  of  snags,  logs, 
bowlderH,  and  similar  obstructions.    Estimated  cost,  $145,310,  '79, 1191;  '81, 
1757.     Revised  to  |179,310  in  lde3,  '83, 1450 ;  '87,  1712. 
Surveys. 

Examination  of  Upper  Red  River  of  the  North,  between  Fargo,  Dak.,  and  Brecken- 
ridge, Minn.,  ordered  by  act  of  June  14,  1880.  Made,  1880,  under  direction  of 
Capt.  Allen,  '81,  1828. 

Examination  from  Moorhead  to  Fergns  Falls,  Minn.,  ordered  by  act  of  August  5, 
ISSQ.    Made  under  direction  of  Maj.  Allen,  '87, 1733. 


RED  RITER,  TEIVN.— Improvbmknt  of. 

Appropriations. 

18c?l ^,000,  '81,  187P. 

Commerce. 

River  obstructed  by  bridges  unprovidetl  with  draws,  '81,  1878. 
Couiinerce  unknown  and  further  expenditure  not  demanded  by  interests  of  same, 
'84,  1659. 
Eng:ineers. 
Chief  of  Engineers. 

Reports,  '80,  190;  '81,  257,  258;  '82,  251;  '83,258;  '84,  259. 
Engineer  in  Charge. 
Maj.  W.  R.  King,  1880-'—.     Reports,  '81,  1878.  1894;  '82,  1861;  '83,  1507;  '84, 
1059. 
Assistant. 
C.  A.  Turrill.    Report,  '81,  1894. 
Obstructions. 

Three  bridges  not  provided  with  draws,  '81,  1878. 
Operations. 

lddl-'82.  1,458  cubic  yards  fish-trap  dam,  60  cnbio  yards  solid  rocl£,  1,463  cabic 
yards  loose  rock  and  gravel,  and  485  snags  and  logs  removed ;  1,664  overhanging 
trees  cut  and  1,050  cubic  yards  rip-rap  dam  built,  '82,  lb61. 
lc<^2-'84.  No  operations,  '83,  1507 ;  '84,  1659. 
Projects. 
By  Mi^j.  King,  1881,  for  improvement  of  the  Red  River  from  Port  Royal  to  its  month 
by  removal  of  snags,  logH,  overhanging  trees,  and  similar  obstructions  and 
construction  of  riprap  dams.     Esiimated  cost,  l|10,103,  '81,  1878. 
Surveys. 
Ordered  by  act  of  June  14,  18S0.    Made,  18^0,  under  direction  of  Maj.  King,  '81, 
1879. 


RIVERS   AND   HARBORS.  441 

REDWOOD  HABBOR,  €AE..~lMPRoyEMBNT  of. 

Appropriations. 

18d4 $3.000, '85,  2339. 

18H6 5,000,  '86,  1915. 

1888 7,400,  act  of  Augnst  11,1888. 

Contracts. 

18^7.  M.  J.  Madison,  for  dredging,  at  24  cents  per  cnbic  yard,  '87,  2425. 
Cng[ineers« 

CHlEJr  OF  Enoiniebrs. 

Reports,  '84,  :^ ;  '85,  358 ;  '86,  352 ;  '87,  318. 
Engineer  in  Charge. 
Lieut.  Col.  6.  H.  Mendell,  1882-'—.    Reports,  '84,  2204 ;  '85,  23.38 ;  '86,  1914 ; 
'87,  2424. 
Assistant  * 
Lieut.  C.'  F.  Palfrey.    Report,  '84,  2204. 
Operations. 

l»,-;t>-87.  19,000  cubic  yards  dredged  from  channel,  '87,  2424. 
Projects. 
By  Lieut.  Col.  Mendell,  1882,  for  improvement  of  the  harbor,  by  excavation  of  a 
channel  from  the  city  of  Redwood  to  San  Francisco  Bay,  a  distance  of  1  mile, 
being  a  high-water  depth  of  7  feet.    Estimated  cost,  $15,400,  '84,  2204. 
Surveys. 
Examination  ordered  by  act  of  August  2,  18''2.    Made,  IQifiij  under  direction  of 
Lieut.  Col.  Mendell,  '84,  2204. 


REEDT  ISLAHTDt  FORT  PENN,  DEE..    (See  Icr-harbor  at  Reedy 

Island.) 


REHOBOTH  BAY,  DEE*.    (See  Chincoteague  Bay  to  Delaware  Bay.) 


RESERVOIRS  AT  SOURCES  OF  THE  MISSISSIPPI.    (See  Mis 

SISSIPPI  RlVEK,   RESERVOIRS  AT  SOURCES  OF.) 


RICHMORrD  HARBOR,  KENNEBEC  RIVER,  HIE.-Improve.ment 

OF, 

Appropriations. 

lodl $10,000/81,  478. 

18n2 10.000,  '82,  495. 

Contracts. 

1881.  J.   Giun,  for  rubble-stone,  at  $1  per  ton,  '81,  478.     S.   F.  Purington,  for 
dredging,  at  29  cents  per  cubic  yard,  '81,  478. 

1882.  Keuuebec  Dredf^ing  Company,  for  dredging,  at  40  cents  per  cubic  yard, 
'83,  416. 

Eng^ineers. 
CHIEF  OF  Engineers. 

Reports, '80,  72;  '81,  66,77;  '82,  66;  '83,  61. 
Engineers  in  Charge. 
Col.  G.  Thorn,  1880-'83.     Reports,  '81,  476,  479  ;  '82,  493. 
Col.  C.  E.  Blunt,  1H83.     Report,  83,  415. 
Assistant. 
Lieut.  W.  T.  RoBsell.    Report,  '81,  4-0. 
Operations. 
1881-'02.  3,124  tons  rubble-stone  delivered  in  Swan  Island  wing-dam;  5,300  cubio 
yards  material  dredged  at  foot  of  Swan  Island,  '82,  494. 
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RICHinOWD  :rABBOR9  KENNEBEC  RIVER,  ME.— Cou tinned. 

Operations— CoutiDaed. 

18?*2-'tt3.  3rt,y77  cubic  yards  material  dredged  at  head  and  foot  of  Swan  Island  and 
at  Hatche's  Rocks,  completing  projected  improvement,  '83,  41G. 
Projects. 
By  Col.  Thorn,  1880,  for  improvement  of  Richmond  Harbor  by  increasing  the  depth 
to  11  feet  mean  low  water,  by  dredging  at  foot  of  Swan  Island,  and  to  10  feet 
at  head  of  island  and  at  Hate  he's  Rooks.    Estimated  cost,  $20,000,  '81,  477. 
Project  completed  in  1883,  '83,  41(5. 
Surveys. 
Ordered  bv  act  of  Jnne  14,  1880.     Made,  1880,  under  direction  of  Col.  Thorn,  '81, 
471). 


RICHnOIVD  ISLAND,  IVE.— Harbob  of  rsfuoe  at. 

(Continued  from  Vol.  I,  p.  460.) 

A  ppropriatlons. 

l8o2-'79 1114,000 

1880 3,000, '80,  337. 

1881 3,000,  '81,490. 

AppropriatiouR  prior  to  1880,  '80,  'X36. 
Commerce. 

Importance  of  work  as  a  harbor  of  refnge,  '81,  490. 
Contracts. 

1879.  H.  Hamilton,  for  granite  gront,  at  |1  05  per  ton,  '80,  3.37. 

1880.  H.  Hamilton  and  K.  S.  Smart,  for   granite  groat,  at  $1.04  and  $1.09  per  ton, 
'81,  491. 

1881.  C.  H.  Bragdon,  for  granite  quarry  grout,  at  $1.28  per  ton,  '81,  491. 
Engrineers. 

Chief  op  Exqineers. 

Reports,  '80,  67;  '81,  69;  '82,  68. 
Kngixeer  IX  Charge. 
Col.  G.  Thorn,  18(57-'82.    Reports, '80, 336 ;  '81,489;  '82,  499.- 
Operations. 

1879-'80.  '^,400  tons  granite  grout  placed  in  breakwater,  '80,  336. 
1^80-'?<1.  1,H»27  tous  granite  grout  placed  in  breakwater,  '81,  489. 
18!il-'8'2.  2,020  tous"  granite  quarry  groat  placed  in  the  breakwater,  completing 
project  by  a  total  of  (k^,17(H  tons,  '82,  499. 
Projects. 
By  Col.  Tliom,  1867,  for  the  formation  of  a  harbor  of  refuge  at  Richmond's  Island, 
by  construction  of  a  rubble-stone  breakwater  2,000  feet  long,  :\0  feet  wide,  and 
13  feet  above  mean  low  water.     Estimated  cost,  $93,r)00,  '67.  48,484;  '72,  935; 
'76,  i,  100 ;  '79, 257 ;  '80, 336.    Completed  i n  1882  at  a  cost  of  $1 10,000,  '82, 499. 


RIDLEF  CREEK,   PA.— Examixatiox  of. 

Eug:ineers. 

Chief  of  Exgixeers. 

Report,  '81,  129. 
ExGixKER  IX  Charge. 
Col.  J.  N.  Macomb.    Report,  '81,  828. 
Plans* 
In  IS'iO  the  creek  was  being  improved  by  private  enterprise  and  Col.  Macomb  there- 
fore submitted  no  plan,  '81,  828. 
Surveys. 
Exumination ordered  by  act  of  June  14, 1880.     Made  under  direction  of  Col.  Macomb, 
'81,  828. 


RIIWCO:^  ROCK,  SJkN  FRANCISCO  RARBOR.    (See  Sax  Francisco 

Harbor,  Cal.) 
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RIO  ORAIVDE  AT  FORT  BROITJV,  TEX.    (See  Fort  Brown,  pro- 
tection OF  RIVER  BA^KS  FROM  ENCROACHMENT  AT.) 


ROANOKE  RIVER,  N.  C— Improvement  of. 

(Continued  from  Vol.  I,  p.  461.) 
Appropriations* 

1871-'79 145,000 

1882 5,000,  '83,  831. 

1884 3,000,  '84,  1001. 

1886 20,000,  '86,928. 

Total 73,000 

1888 40,000,  act  of  August  11,  1888, 

Appropriations  prior  to  1880,  '80,  794. 
Enirineers. 

Chief  of  Engineers. 
Reports,  '81,  157,  158;  '82,  153,  154;  ^83,  159;  '84,  161,  163;  '85,  152;  '86,  147; 
'87,  113,  114. 
Engineer  in  Charge. 
S.  T.  Abert,  U.  S.  Agent,  1874-'—.    Reports,  '80.  794 ;  '81, 980 ;  '82 ,  1059, 1060 ;  '83, 
831  j  '84,  1001,  1020;  '85,  995;  '86,  927;  '87,  955,  960. 
Operations. 
Operations  suspended  from  1878  to  1882. 

1882-83.  Dike  built  at  McRae's  Landing  and  old  dike  repaired,  '83,  831. 
1883-'86.  No  operations,  '84.  1001;  '85,  996;  '86,  928. 

1886-'87.  Removal  of  obstructions  in  the  Thoroughfare  and  Coshoke  Creek  begun 
and  in  progress,  '87,  956. 
Piiysical  Characteristics- 
Description  of  river,  '82,  lObO;  '84,  1023. 
Plans. 
By  S.  T.  Abert,  1882,  for  the  improvement  of  the  river  from  Clarksville,  Va.,  to 
Eaton  Falls,  N.  C,  so  as  to  provide  a  channel  35  feet  wide  and  2^  feet  deep  at 
mean  low  water.    Estimated  cost,  ^181,316,  '82,  1065:  '87,  961. 
By  S.  T.  Abert,  1885,  for  construction  of  plant  for  snag  removal,  '85,  996;  '86,  928; 
'87,  956. 
Projects. 
By  Mnj.  Craighill,  1871,  for  the  removal  of  wrecks,  snags,  and  dangerous  rocks 

between  Albemarle  Sound  and  Weldon,  '72.  697,  727;  '85,  996. 
In  1884  S.  T.  Abert  recommended  the  annual  removal  of  wrecks  and  snags  and  the 

improvement  of  Big  and  Little  Rocky  Bars,  '85,  996;  '87,  955. 
Total  amount  appropriated  from  1871  to  1886,  inclusive,  $73,000.    Estimated  cost 
for  completion  of  project,  |41,000,  '87,  113. 
Surveys. 
Ordered  by  act  of  March  3,  1881.    Made,  1882,  under  direction  of  8.  T.  Abert,  '82, 

1060  *  ^'87  960 
Ordered  by  act  of  August  2, 1882.    Made,  1883,  under  direction  of  S.  T.  Abert,  '84, 

1022. 
From  Clarksville,  Va.,  to  Eaton  Falls,  N.  C,  ordered  by  act  of  August  5,  1886. 

Made  under  direction  of  S.  T.  Abert,  '87,  960. 
Maps. 
•87,  956. 


ROCHEfSTCR  ANO  FREEDOM,  PA.— Ice-harbor  at. 
(See  Ohio  River  at  Rochester  and  Freedom,  Pa.) 


RO€KAWJl¥  inlet,  N.  J.    (See  Jamaica  Bay.) 


ROCK  ISLAiVD  HARBOR,  !£.£..    (See  Mississippi  River  from 
Paul  to  Des  Moines  Rapids.) 
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BOCK  ISJLAND  RAPIDS,  IHISSISSIPPI  RIVER.— Impko\-emekt  of. 

(See  also  Mississippi  Rivsr  between  Des  Moines  Rapids  and  mouth  of  Iljj- 

Nois  River.) 

(Continued  from  Vol.  I,  p.  466.) 

Appropriations. 

1866-79 $1,150,650 

1880 8,000,  '80,  1535. 

1881 8,000, '81,  1702. 

Note. —4100,000  appropriated  for  Rock  Island  Rapids  and  Des  Moines  Rapids,  Mis- 
sissippi River,  August  SO,  1852. 
Stateuient  of  appropriations,  '86,  1428,  1462,  1463. 
Engineers. 
Chief  ok  Engineers. 
Reports,  '80. 173 ;  '81, 233 ;  '82,  231 ;  '83, 238 ;  '84, 241 ;  '85,  263 ;  '86,  252 ;  'S?, 
219. 
Engineers  in  Charge. 
Maj.  F.  U.  Farquhar,  1877-'80,  79,  1132. 

Maj.  A.  Mackenzie,  IHHO-'— .    Reports,  '80,  1534,  1537;  '81,  1701;  '82,  1771 ;  '83, 
1407;  '84,  1572;  '85,  1694;  '86,  1427;  '87,  1625. 
Assistants 
E.  F.  Hoffinan.    Reports,  '80,  1536;  '82,  1772;  '83,  1409;  '84,  1574. 
C.  \V.  Durham.    History  of  the  improvement,  '86,  1429. 
Operations. 
1879-'80.  1, 513  cubic  yards  of  rock  removed  at  Saint  Louis  Chain ;  removal  of  obstrnc- 
tious  washed  into  the  channel  by  ice;  construction  and  establishment  of  baoys, 
'80,  1537. 
1880-'81.  Detailed  surveys  to  determine  location  of  patches  of  rook  requiriniii;  re- 
moval ;  placing  of  experimental  bnoys,  '81,  1702. 
1881-'82.  415  cubic  yards  rock  removed  at  ISain  t  Louis  Chain ;  establishment  of  buovs, 

'82,  1771,  1772. 
1682-'a3.  Maintenance  of  buoys,  '83,  1407,  1409. 
1883-'84.  Maintenance  of  buoys,  '84,  1572. 
1884-'85.  Removal  of  sand  from  Campbell  Chain  cut  and  maintenance  of  buoys,  ^85, 

1694. 
1885-'87.  Maintenance  of  buoys,  '86, 1427.    Work  merged  in  improvement  of  Missis- 
sippi River  from  Saint  Paul  to  Des  Moines  Rapids,  '87,  219,  1625. 
History  of  operations  from  1866,  '85,  1429. 
Piiy^sicai  Ciiaracteristics. 

Description  of  riyer  at  Rock  Island  Rapids,  '80,  1537, 
High-wate^  discharge,  '81,  1702. 
High- water  elevation,  '86,  1448. 
Plans. 
By  Maj.  Mackenzie,  1880,  for  widening  the  existing  channel  of  200  feet  to  a  width 
of  400  feet.    Estimated  cost,  $1,258,866,  '80,  1538;  '86,  1464. 
Projects. 
The  project  of  1866  proposed  the  improvement  of  the  river  between  Le  Claire,  Iowa, 
and  Rock  Island,  III.,  a  distance  of  14  miles,  by  the  excavation  of  rock  so  as  to 
aftbrd  a  channel  at  least  200  feet  wide  and  4  feet  deep,  referred  to  low  water  of 
1864,  '67,  273-299 ;  '68,  388 ;  '74,  i,  315 ;  '80,  1537 ;  '86, 1429.    The  project  waa 
practically  completed  in  1879  except  the  removal  of  small  and  isolated  patches 
of  rock. 
The  amount  appropriated  to  1866  was  $1,166,650.  '86,  1462,  1463. 
History  of  the  work,  '86,  1429-1465. 
Surveys. 
History  of  early  surveys,  '86,  1433. 
Maps. 
'80,  1538. 

Rock  Island  Rapids,  '86,  1436,  1462. 
Duck  Creek  Chain,  '86,  1454. 
Moliue  Chain,  '86,  1456. 
Sycamore  Chain,  '86,  1457. 
Campbell's  Chain,  '86,  1458. 
Smith's  and  Upper  Chain,  '86,  1458-1460. 
Saint  Louis  Chain,  '86,  1460. 
Lower  Chain,  '86,  1462. 
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ROCKJLAND  HARBOR,  IVIf:.— Improvement  of. 

(Continued  from  Yol.  I,  p.  46-i.) 

Appropriations. 

IbSO $20,000/80,332. 

1882 40,000/82,492. 

1884 40,000/84,465. 

1&-6 22,500, '86,537. 

Total 122,500 

1888 30,000,  actof  Augnstll,  1888, 

Statement  of  appropriations,  '87, 446. 
Commerce. 

Commerce  of  Rockland  Port,  '80,  332. 
Contracts. 
1W81.  Bodwell  Granite  Company,  for  granite  qaarry  groat,  at  74^  cents  per  ton, 

'81,  465. 
1882.  J.  F.  Hamilton,  for  granite  qaarry  grout,  at  $1.17  per  ton,  '83,  414. 
1884.  T.  A.  Rowe,  for  stone,  at  88  cents  per  ton,  '85, 469. 

1887.  J.  A.  Hamilton  and  R.  Scale,  for  riprap  granite,  at  67  cents  per  ton,  '87,  448. 
En§rineers. 
Chief  of  Enginekrs. 

Reports,  '80, 65 ;  '81, 65,  475 ;  '82,  '65 ;  '83,  60  ;  '84, 69 ;  '85,  57 ;  '86,  56 ;  '87, 17. 
Board  of  Engineers. 
Convened  at  New  York  September  10,  1880,  to  report  upon  project  of  Col.  Thorn 
for  improvement  of  Rockland  Harbor.    Report, '81,  46i,   (Cols.  Tower  and 
Newton.) 
Engineers  in  Charge. 
Col.  G.  Thom,  1880-'83.    Reports,  '80,  331 ;  '81, 464,  466,  467,  472 ;  '82, 492. 
Col.  C.  E.  Blunt,  188a-'86.    Reports,  '83,  413  j  '84,  464 ;  '85,  467. 
Maj.  J.  A.  Smith,  1886-'—.    Reports,  '86,  536 ;  '87,  446. 
Operations. 
1880-'81.  13,006  tons  granite  placed  in  the  Jameson  Point  breakwater,  extending 

the  same  560  feet,  '81,  464. 
18M-'o2.  11,119  tons  firanite  delivered  on  the  Jameson  Point  breakwater,  extend- 
ing the  same  103  feet,  '82,  492. 
1882-'^.  30,232  tons  granite  quarry  grout  delivered  in  Jameson  Point  breakwater, 

extending  the  same  326  feet,  '83,  414. 
1883-'84.  No  operations  for  lack  of  funds,  '84,  464. 
1884-'85.  25,813  tons  stone  placed  in  Jamesou  Point  breakwater,  extending  the 

same  291  feet,  '85, 46*^. 
1885-'86.  39,959  tons  of  stone  placed  in  Jameson  Point  breakwater,  extending  the 

same  473  feet,  '86, 537. 
1886-'87.  10,869  tons  of  stone  placed  in  the  breakwater,  '87,  447. 
Projects. 
By  Col.  Thom,  1880,  modified  by  Board  of  Engineers,  for  improvement  of  harbor 
by  construction  of  two  breakwaters  to  a  height  of  5  feet  above  mean  low 
water,  with  a  width  on  top  of  10  feet,  one  extending  from  Jameson  Point  1,900 
feet  southeast  and  the  other  extending  from  South  Ledge  2,640  feet  towards 
Jameson  Point.    Estimated  cost,  $550,000,  '81,  471,  473 ;  '82,  492 ;  '86,  536. 
Revised  in  1887,  to  bring  top  of  breakwaters  to  plane  of  high  water.    Estimated 
cost,  $650,000,  '87,  447. 
Surveys. 
Maps. 
'81,  464. 


.ROCKPORT  n ARBOR,  ME. 

Examination  ordered  by  act  of  August  5,  1886,  '87,22.     [$10,000  appropriated  by 
act  of  Augnst  11, 188-*.] 


ROCKPORT,  HI ASfS.— Harbor  of  refuge  at. 
(See  Sandy  Bay,  Mass.) 
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ROCKY  BI¥£B  HARBOB^  OHIO— Impbovemknt  or. 

(Continaed  from  Vol.  I^  p.  4G9.) 

J  pproprlations* 

la72-79 135,000 

1880 4,000, '80,  2134, 

Enirineers. 

CUIKK  OF    EnOINKEKS. 

Reports,  '80,  22(i;  '81,  309;  '82,  304;  '83,  312;  '84,  315;  '85,  339;  '86,  334;  '87, 

300. 
Enginkers  in  Charge. 
Maj.  J.  M.  Wilson,  l«79-'83.    Eoports,  '80,  -2132;  '81,  2309:  ^82,  2398. 
Maj.  L.  C.  Overman,  188^-'—.    Reports,  '83,  1905;  '84,  2097;  '85,  2227;  '86, 
1862;  '87,2315. 
Operations. 
History  of  the  work,  '80,  2132. 
lbdi>-'81.  120  linear  feet  of  crib-work  bnilt,  135  linear  feet  top  coarse  saperstractara 

removed,  and  175  linear  feet  replanke<l,  '81,  2310. 
1881-'83.  NooperatioDS, '82,  2398;  '83,  1905. 
18S3-'84.  Repairs  to  piers  by  hired  labor,  '84,  2097. 

1884-'87.  No  operations  for  lack  of  funds,  '85,  2227;  '86,  1862;  '87,  2316. 
Projects. 
The  project  of  1871  proposed  the  formation  of  a  channel  of  entrance  from  Lake 
Erie  100  feet  wide  and  from  6  to  12  feet  deep  by  the  construction  of  an  i 
pier  and  dre<lging,  '71,  212;  '80,  213$;  81,  2310. 
No  farther  approxiriation  asked  for,  '80,  2134. 
Surveys. 
Maps. 
'81,  2310. 


BOEBUCK  liAKE,  in  I SS.— Examination  of. 

Enirineers. 

Chief  of  Engineers. 

Report,  '84,  227. 
Engineer  in  Charge. 

Capt.  A.  M.  Miller.    Report,  '84,  1357. 
Assistant 

W.  S.  Davis.    Report,  '84,  1358. 
Physical  Characteristics. 

Description  of  locality,  '84,  1358,  1359. 
Plans. 
In  1883  Capt.  Miller,  in  view  of  the  small  amount  of  commerce  to  be  benefited, 
did  not  consider  the  lake  worthy  of  improvement  nor  the  work  a  public  neces- 
sity, '84,  1358. 
Surveys. 
Examination  ordered  by  act  of  August  2,  1682.    Made  under  direction  of  Capt. 
Miller,  '84,  1357. 


ROniERLT  JflABSII,  OA.— Improvement  of  water  route  through. 

Appropriations. 

I»ri2 $10,000.00,  '83,  917. 

1884 10,000.00,  '84,  1113. 

I'-HG. 17,475.00, '86,  1105. 

18-8 4.633.77,  act  of  August  11,  1888. 

Contracts. 

1883.  Dickerson  &  Paulson,  for  dredging,  at  18  cents  per  cubic  yard,  '83,  917. 

1884.  P.  8.  Ross,  for  dredging,  at  21i  cents  per  cubic  yard,  '85,  1217. 
Eng^ineers. 

Chief  ot?  Engineers. 
Reports,  '80,  132;  '81,  179;  '82,  179;  '83, 179;  '84, 186;  '85, 186;  '86, 185;  '87, 
148. 
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.ROIQEREiT  nARSHy  OA«~-CoQtinucd. 

Enffineers—Continued. 
Engineers  in  Charge. 
Capfc.  J.  C.  Post.    Report,  '83,  918. 

Col.  Q.  A.  Gillmore,  ld80-'— .    Reports,  '81,  1159;  '83,  915;  '84,  1111;  '85,  1216; 
'86,  1102;  '87,  1174. 
Assist  A  n  ts 
Capt. T. M.Bailey.    Reports,  '83,  917;  '84,  1113. 
Lieut.  O.  M.  Carter.    Report,  '85,  1217. 
Operations. 
l«a2-'83.  12,718  cubic  yards  material  dredged  from  the  cut,  '83,  916. 
l883-'84.  61,896  cubic  yards  material  dredged  from  the  cut,  '84,  1113. 
1884-^85.  26,485  cubic  yards  material  dredged  from  the  cut,  '85,  1216. 
1885-'86.  99,120  cubic  yards  material  dredged  from  the  cut,  '86,  1104. 
la-^^-W.  No  operations,  '87,  1175. 
Private  and  Corporate  W^ori£. 

Cut  made  by  private  enterprise  across  marsh  near  Shoal  No.  1,  '86, 1103 ;  '87, 1176. 
Projects. 
By  Col.  Gillmore,  1880,  for  connection  of  Romerly  Marsh  Creek  with  Wassaw  Sound 
by  excavation  of  a  canal  1,156  yards  long  with  a  low-water  channel  of  48  feet 
width  by  7  feet  depth.     Estimated  cost,  f38,720,  '81,  1160,  1161. 
Surveys. 
Examic  ation  ordered  by  act  of  June  14, 1880.    Made,  1880,  under  direction  of  Lieut 

Col.  Gillmore,  '81,  1159. 
Maps. 
'83,  918;  '84, 1112;  '86,  1104. 


RONDOUT  HARBOR^  N.  Y.— Improvement  of. 

(Continued  from  Vol.  I,  p.  470.) 
Appropriations. 

1872-'79 $91,000 

1882 2, 000. '82,  645. 

1884 1,000, '84,  701. 

1886 2,500, '86,  672. 

Total 96,500 

1888 5, 000,  act  of  August  11, 1888. 

Statement  of  appropriations,  '80, 495 ;  '87,  664. 
Eny^ineers. 

Chief  of  Engineers. 

Reports,  '80,  81;  '81,  98;  '82,  98;  '83,  94;  '84,  102;  '85,  94;  '86,  94;  '87,  57. 
Engineers  in  Charge. 
Col.  J.  Newton,  1869-'84,    Report*,  '80,  494;  '81,  620;  '82,  645;  '83,  531. 
Capt.  J.  Mercur,  1884-'85.     Report,  '84,  700. 

Lieut,  (^ol.  W.  McFarland,  1885-'—.    Reports,  '85,  697 ;  '86,  670 ;  '87,  663. 
Operations. 
History  of  the  work,  '80,  494. 
1882-'83.  Extensive  repairs  to  dikes,  '83,  532. 
1883-'84.  No  operations,  '84,  700. 

1884-^85.  Repairs  to  diking ;  923  cubic  yards  material  dredged,  '85,  698. 
1885-'86.  Repairs  to  dikes  and  dredging,  '86,  671. 
18«(>-'87.  No  operations,  '87,  664. 
Projects. 
By  Lieut.  Col.  Newton,  1871,  for  the  formation  of  a  channel  in  prolongation  of  Ron- 
dout  Creek,  with  a  mean  low- water  depth  of  from  10  to  13i  feet  and  a  width  of 
from  100  to  200  feet,  by  dredging  and  the  construction  of  parallel  dikes  and 
branch  dike.    Estimated  cost,  $172,500,  '72,  811,  812;  '80,  495.     Project  com- 
pleted in  1880  at  a  cost  of  $90,000.  '86,  671 ;  '87,  663. 
By  Capt.  Meroar,  1884,  for  widening  the  outlet  between  the  dikes,  flO;000,'84,700. 
Surveys* 
Maps. 
'80,  494 ;  '85,  698. 
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ROdOE  RI¥£B«  MICH.- Survey  of. 

[110,000  appropriated  by  act  of  August  11, 186<:$.] 
Commerce. 

Commercial  statistics,  '87,  2277. 
En§riiieers. 
Chief  of  Engineers. 

Rt-port,  '87,229. 
Engineer  in  Charge. 
Lieut.  Coi.  O.  M.  Poe.     Report,  '87.  2275,  22T7. 
Plans. 
By  Lieut.  Col.  Poe,  18d6,  for  the  formation  of  a  dredged  channel  from  240  to  100 
feet  wide  and  16  feet  deep,  from  the  mouth  of  the  river  to  the  bridge  of  the 
Saint  Louis  and  Wabash  Railroad.    Estimated  cost,  $31,690,  '87,  2278. 
Surveys. 
Ordered  by  act  of  August  5, 1886.    Made  under  direction  of  Lieut.  Col.  Poe,  '87, 2275. 
Maps. 
'87,  2278. 


ROUGH  RIVER,  KV.— Survey  of. 

Commerce. 

Commercial  statistics,  '85,  1894,  1901. 
£ii§rineer8. 

Chief  of  Engineers. 

Report,  '85,  292. 
Engineer  in  Charge. 

Capt.  J.  C.  Post.    Report,  '85,  1893, 1894. 

A  SSI  ST  ANT. 

L.  Duval.    Report,  '85,  1900. 
I^irislation. 

Act  of  State  of  Kentucky  ceding  all  of  State's  works  to  United  States,  '85, 1903. 
Plans. 
By  Capt.  Post,  1885,  to  extend  navigation  to  Green's  Mill  by  the  oonstraction  of 
five  locks  and  dams  and  clearing  the  banks  of  the  river.    Estimated  oost  from 
1270,000  to  $421,000,  '85,  1896. 
Private  and  Corporate  W^ork. 
Lock  and  dam  built  by  Rough  Creek  Navigation  and  Manufacturing  Company, 
'80,  1814;  *85.  1894. 
Snrvey^s. 
Ordered  by  act  of  July  5,  1884.    Made  under  direction  of  Capt.  Post,  '85,  1894. 


ROrSE'S  POIWT  HARBOR,  W.  F.— Construction  op  breakwater  at. 

(Continued  from  Vol.  I,  p.  471.) 

Appropriations. 

Iftie4 $35,000, '85,  2298. 

18?K) 20. 000, '86,  1900. 

1888 13,500,  act  of  August  11,  1888. 

Commerce. 

Necessity  for  harbor,  '84,  2172. 
Contracts. 

1885.  R.  F.  Hawkins,  for  breakwater  construction.  '86,  1899. 

1886.  J.  L.  Johnson,  for  breakwater  construction,  '87,  2397. 
Engineers. 

Chief  of  Engineers. 

Reports,  '84,  330;  '85,  354,  2304;  '86,  348;  '87,  313. 
Board  of  Engineers. 

Convened  at  New  York  January,  1885,  to  consider  site  and  form  of  breakwater. 
Report,  '85,  2302.    (Col.  Duane,  Lieut.  Cols.  Abbot  and  Comstook.) 
Engineers  in  Charge. 

Maj.  W.  McFarland.    Report,  '84,  2172. 

Lieut.  Col.  H.  M.  Robert.    Reports,  '84,  2175;  '85,  2299. 

Maj.  M.  B.  Adams,  1885-'—.    Reports,  '85,  2297 ;  '86,  1899 ;  '87,  2397. 
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BOrSB*S  POINT  HARBOR,  K.  T.-Continaed. 

Englneerfih- Continued. 
Assistants. 
J.  A.  Gillespie.    Report,  '84,  2173. 
W.  P.  Judson.    Report,  *85,  2300. 
Operations. 
1885-'ti6.  Constraction  of  breakwater  commenced.  '86,  1900. 
1886-'87.  Construction  of  breakwater  continued,  '87,  2397. 
Physical  CiiaracterisUcs. 
Character  of  lake  bottom  at  proposed  site  of  breakwater,  '85,  2298. 
Height  of  waves,  '85,  2300,  2302. 
Plans. 
By  Lieut.  Col.  Robert,  1884,  for  a  orib-pier  breakwater  2,000  feet  long,  extending 

from  Stony  Point.    Estimated  cost,  $140,000,  '84,  2175;  '85,  2299. 
By  Lieut.  Col.  Robert,  for  a  breakwater  of  random  stone  1,600  feet  long,  and  located 
about  midway  between  Stony  Point  and  Windmill  Point.    Estimated  cost, 
$140,000,  '85,  2299. 
Projects. 
By  Board  of  Engineers,  1885,  for  a  breakwater  of  random  stone  about  2,000  feet 
long,  extending  from  Stony  Point  towards  Windmill  Point  until  the  18-foot 
curve  in  the  lake  is  reached.    Estimated  cost,  $110,000^  '85,  2303.    Project  ap- 
proved by  Secretary  of  War,  '85,  2304. 
Snrvejrs. 
Examination  ordered  by  act  of  August  2,  1882.    Made  under  direction  of  Maj. 

McFarland,  '84,  2172. 
Survey  made,  1884,  under  direction  of  Lieut.  Col.  Robert,  '85,  2298. 
Maps.  .^^wl 

Rouse's  Po||l^,  8300 ;  '87,  2398. 


ROI^AIj  river,  me.— Improvement  of. 

S^it        (Continued  from  Vol.  I,  p,  471.) 
AM^ropriaa«^^''^T 

l871-'79 \„     *.....  $20,000 

1882 S.^ 10, 000, '83,  420. 

Contracts. 

18»3.  S.  F.  Hamilton,  for  wing-dam  construction,  '83,  420.    A.  R.  Wright,  for 
dredging,  at  26  cents  per  cubic  yard,  '84,  467. 
En§rineers. 
Chief  of  Enqineers. 

Reports,  '83,  62;  '84,  70. 
Engineer  in  Charge. 
Col.  C.  E.  Blunt,  1883-'84.    Reports,  '83,  419;  '84,  466. 
Operations. 
1882-'8:i.  2,227  tons  rubble-stone  delivered,  '83,  420. 

lb83-'84.  20,000  cubic  yards  material  dredged  from  the  channel,  terminating  im- 
provement, '84,  466. 
Projects. 
By  Col.  BInnt,  1883,  for  remedying  obstructions  caused  by  land-slide  opposite 
Wolf's  Point  by  construction  of  a  rubble-stone  wing-dam  Just  above  the  ob- 
struction, and  dredging  to  direct  the  current  into  a  new  channel.  Estimated 
cost,  $10,000,  '83,  419,  420. 


RrSH  ISLAND  BEND,  IJLJL. 

Examination  ordered  by  act  of  August  5, 1886,  '87, 215. 


SABINE  PASS9  TEX.^Improvement  of. 
(Continued  from  Vol.  I,  p.  472.) 


Appropriations. 

1852-'7D. $120,000 

1880 50, 000, '80, 1164. 

1881 150, 000. '81, 1318. 

1443  £N 29 
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SABIFTC  PAS8,  TEX.— Continaed. 

Appropriations— Continued. 

1882 $150, 000, '82, 1422. 

1884 200, 000, '84,1260. 

1886 198, 750, '86, 1281. 

Total 868,750 

1888 250,000,actofAugU8tll,  1888. 

Statoment  of  appropriations,  '82,  1422 ;  '87,  1385. 
Contracts. 
1882.  F.  A.  Hyatt  &  Co.,  for  Jetty  construotion,  at  $2.25  and  $3.90  per  cnbio  yaid, 

'83,  1050. 
1884.  Louisiana  Jetty  and  Lightering  Company,  for  atone,  at  $3.70  per  ton,  '85, 1 420. 
En§rineers. 

CUIKF  OP  ElTGINKKBS. 

Reports,  '80,  145;  '81, 197, 199;  '82. 194, 196;  '83, 199;  '84,  207,  216;  '85,  223; 

'86,  tWl;  '87,187. 
Board  of  Enghtssrs. 
Convened  at  New  York,  March  11,  1882,  to  report  upon  project  submitted  by 

Mai.  Hener  for  improyement  of  Sabine  Pass.    Beport,  '82, 1438.    (Cols.  Tower 

and  Newton  and  Lieut.  Col.  Abbot. ) 
Convened  at  New  York  December  1, 1884,  to  report  on  project  by  Capt.  Tartle 

for  improyement  of  Sabine  Pass.    Report,  '85, 1420.     (Col.  Duane  and  Lient. 

Cols.  Abbot  and  Comstock.) 
Ekginbbbs  in  Charob. 
MaJ.  C.  W.  Howell,  1872-'81.    Report,  '80,  1162. 
Capt.  C.  E.  L.  B.  Davis,  1881-'82.     Report,  '81, 1317.  -     ^ 

MiO*  W.  H.  Heuer,  1882-'84.    Reports,  %2,  1422,  1426,  1427,^2i^'83,  1048. 
Capt.  T.  Tartle,  1884-'85.    Report,  '84,  1250. 

Maj.  W.  H.  Hener,  1885-'—.    Reports,  '85,  1415 ;  '86,  1278>  1-28.1 ;  ^7,  1385. 
Aasistaut 
T.  L.  Rj^ond.    Reports,  '83,  1051 ;  '84,  1251 ;  '85,  14il|  ^1 123 ;  '8^,  1282,  1286; 

Operations.  j^ 

History  of  the  work,  '80,  1162.  /8«'* 

1880-^81.  12-foot  channel  dredpred  through  Bine  Back  Bar,  '»        it  *' 

1881-'82.  No  operations,  '82,  1422.  .       ' 

1882-'83.  10,600  linear  feet  of  brush  and  stone  Jetty  bnilt,  '83f1ro48.  • 

1883-'84.  5,474  linear  feet  brush  and  stone  jetty  a^Mt'd  to  that  alrcinly  built,  '84, 12r>0. 

1884-'85.  Work  on  east  jetty  commenced  under  18j:?4  contract,  '85,^1421. 

1885-'86.  East  jetty  foundation  extended  DUO  feet  and  top  work  iJiV)  fefit ;  west  jetty 
raised  above  hi^h  tide  for  a  length  of  5,710  feet,  '86,  1279. 

1886-'87.  Foundation  course  of  east  jetty  extended  to  adistance  of  14,000  feet  from 
shore-line,  '87,  1386-1388. 
Plans. 

By  Capt.  Heuer,  1882,  for  a  deep-water  channel  from  Sabine  Pass  to  Orange  and 
Beaufort  by  a  dredged  channel  considered  useless  with  the  preseut  demands 
of  commerce,  '82,  1426. 

By  Maj.  Stickney,  for  a  water-route  connecting  Calcasieu  River  with  Sabine  Pass 
considered  unworthy  of  improyement,  '84,  1285. 
Pbyslcal  Characteristics. 

Tides,  '86,  1280. 

Perforation  of  rock  used  in  jetties  by  marine  animal,  '87,  1387. 
Projects. 

By  Capt.  C.  W.  Howell,  1875,  for  the  formation,  by  dredging,  of  a  channel  across 
the  bar  2i  miles  long,  150  feet  wide,  and  12  feet  deep,  '75,  i,  947.  Dredging 
operations  were  in  force  from  1875  to  18S1,  during  which  interval  about  $160,OOS 
was  expended,  '81,  198. 

In  1882  Capt.  Heu^r  proposed  two  high  brush  and  stone  jetties,  curving  from  either 
bank  at  mouth  of  Sabine  River,  parallel  with  each  other  and  at  a  distance  of 
2,000  feet  apart ;  the  west  jetty  to  be  18,120  feet  in  length,  and  eagt  jetty  19,800 
feet  in  length  ;  also  for  possible  excavation  of  channel  between  jetties  20  feet 
deep  and  100  feet  wide  at  bottom;  this  channel  to  extend  from  jetty  entrance 
to  18- foot  channel  inside  the  bar.  Estiraateil  cost,  $3,177,606,  '82,  1436,  1437; 
'83,  10.54. 

The  Board  of  Engineers  of  1882  favored  high  jetties  without  the  shore  openings 
proposed  by  Maj.  Heuer,  '82,  1439. 

-water  connection  from  Sabine  Pass  to  Orange  and  Beaufort  ordered  by 
laroh  3,  1881.    Made,  1882,  under  direction  of  Capt.  Hener,  '82, 1426. 
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SABINE  PASS,  Ti:X.--Co]itinned. 

Surveys^-Continaed. 
To  connect  Calcasieu  RireT  with  Sabine  Pass  ordeied  by  act  of  Angost  2,  1883. 
Made,  1882,  under  direction  of  Maj.  Stickney:  reported  as  unworthy  of  improve- 
ment, '84, 1285. 
Snrvey  and  examination  of  work,  '85, 1416 ;  'SS,  1286. 
Maps. 
'83,  1064;  '85, 1416;  '86,  1262. 


SABIFTfi  RIYEB,  I.A.  AND  TEX.— Impbovemxnt  of. 

(Continued  from  VoL  I, p.  473.) 

Appropriations. 

1872-'79 $18,700 

1880 5, 000, '80,  1195. 

1881 7, 000, '81,  1323. 

1882 4, 000, '82,  1424. 

Total 34,700 

Contracts. 

18b0.  F.  A.  Hyatt,  for  cut-off  exoayation,  '80, 1194. 
Enirineers. 

Chikf  of  Enoinkbrs. 

Keportfi,  '80,  146, 150 ;  '81,  198 ;  '82.  195 ;  '83,  200 ;  '84,  208;  '85,  224 ;  '86,  222; 
•87,  186. 
Engineers  in  Charge. 

Capt.  C.  W.  Howell,  187a-'80.    '81,  197. 

Maj.  S.  M.  Mansfield,  1880-'82.    Reports,  '80,  1193, 1199 ;  '81,  1321. 

Maj.  W.  H.  Heuer,  1882-'84.    Reports,  '82,  1422 ;  '83,  1055. 

Capt.  T.  Turtle,  1884-'85.    Report,  '84,  1255. 

Maj.  W.  H.  Heuer,  1885-'—.    Reports,  '85,  1425;  '86,  1287;  '87,  1383. 

A  <3  a  T  Q1*  A  M  I* 

J.  S.  Polhemus.    Report,  '80,  1195. 
Operations. 

l87U-'80.  42,ri67'cnbic  yards  mat-erial  dredged  from  cut  through  the  bar,  '80, 1194. 
IrJbO-'dl.  Cut-off  at  Dead  Bend  completed  and  one  at  head  of  Narrows  begun,  '81, 

18^1-'82.  Cut-off  at  the  Narrows  completed,  '82,  1423. 

1882-'8n.  Channel  6  feet  deep  and  100  feet  wide  redredged  for  a  distance  of  5,600 
feet,  '83,  1056. 

18H:J-W.  No  operations,  '84,  1255;  '85, 1425;  '86,  1287;  '87,  1384. 
Projects. 

By  Capt.  Howell,  1873,  for  dredging  a  channel  across  the  bar  at  the  mouth  of  the 
river  to  a  depth  of  5  feet,  and  the  remoral  of  snags  and  obstructions  from  the 
river  above.    Estimated  cost,  |56,000,  '73,  681 ;  '79,  904,  9o5 ;  '80,  1195. 

By  Maj.  Mansfield,  1880,  for  excavation  of  cutoff  from  the  main  river  into  the 
Narrows  320  feet  long,  40  feet  wide,  and  5  feet  deep ;  for  the  formation  of  two 
other  cut-offs  of  100  feet  each ;  removal  of  snags,  logs,  and  similar  obstruc- 
tions, and  construction  of  pile  and  brush  obstruction  across  old  channel.  Es- 
timated cost,  $17,500,  '80,  1199.  The  river  not  considered  susceptible  of  per- 
manent improvement, ''86, 222. 
Surveys. 

Resurvey  ordered  by  act  of  March  3,  1859.  Made,  1880,  under  direction  of  M^j. 
Mansfield,  '80,  1195. 

Of  Narrows  of  Sabine  River,  '80,  1199. 


SAC JACAITDA  CREEK,  N.  Y.— Examikatioiy  or. 

Commerce. 

Commercial  statistics,  '85,  2283. 
Bridges  obstructing  navigation,  '85,  2285. 
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SACJACAVDA  CttEBK.  If.  T-OoBtiniied. 
En§rineer8. 

CUIRF  OV  ENOINKKRS. 

Heporr,  '85,  Sot, 
Engine KK  in  C barge. 
Capr.  £.  Magaire.    Report,  BS,  2283, 
Plans. 
By  Cupt.  Magaire,  lUSiy  for  the  fonnatioD  of  a  dredged  duumel  1  mile  long,  100 
feet  wide,  and  10^  feet  ueep.    Estimated  cost,  $26,000,  '85,  ^^206. 
Surveys. 
Oniered  by  act  of  Jaly  5,  ldd4.    Made  under  direction  of  C^^t.  Magniie,  '85,  8S83. 


SACKETT'S  HARBOR,  If.  T.— iMPRoynoDrr  of. 

Appropriations. 

lo«2 17,000, '83,  1953. 

in^ 2,000,  act  of  Augnet  11,  1888. 

Contracts. 

lHji.i.  W.  J.  Daly,  for  dredging,  at  20  cents  per  cubic  yard,  *B3,  1964. 
Enifineers. 
Chief  op  Enginkbrs. 

Reports,  *81,  321 ;  ^82.  314  :  "83,  3i» :  *84,  326;  *85,  356;  ^88,  346;  ^87,  312. 
Enginkrrs  in  Charge. 
Lieut.  Col.  W.  McFarland.  l'^l-'83.    Report,  ^82,  2489. 
Lient.  Col.  U.  M.  Rol>ert.  l;N^3-'dr>.     Reports.  *83,  1953;  ^84,  2151. 
Capt.  E.  Magnire.  18^W87.     Re}Kirts,  85.  2282 ;  '86,  1894. 
Capt.  C.  F.  Palfrey,  lc87-'— .    Report,  '87,  2:»1. 
Assistant. 

M.  KingRley.    Report,  '82,  2490. 
Operations. 

L.S^J-'Kt.  8.510  cubic  yard8  material  dredged  from  the  harbor,  '83, 1963. 

l'^<i-*<l.  l.~>.5U0  cubic  yards  mat«rial  dredged  from  the  harbor,  '84,  2151. 

l<*^-\i5.  lif-foot  crib  built  aud  place^l  upon  eaiit  end  of  Ship>Uonse  Point  Shoal,  'BS, 

22e2. 
IS8.VV7.  No  oi»enition8,  '86,  1894;  '87,2391. 
Projects. 
Ill  l!^)  and  Ifit^  $6,000  was  expended  in  clearing  wrecks  from  the  harbor,  '87,  312. 
By  Lieiir.  Col.  MoFarlanil.  I'S'^l.  for  improvemeut  of  the  harbor  by  dredging  the  area 
to  T\-itbin  5ii  feet  of  the  wharf>liue  to  12  feet  deep  at  low  water.    Estimated 
c<»st,  $22.(KH),  '82,  2490. 
Modiiied  iu  I'v^:)  by  a  moving  crib  placed  near  end  of  Ship-Honse  Pointy  '83, 1953; 
^87,  231)1. 
Surveys. 
Onlerod  bv  act  of  March  3,   ISSl.    Made,   1881,  under  direction  of  Lieot.  CoL 
McFarland,*82,  24^. 


SACO  RIVER,  ME.— Brkacwatkr  at  mouth  op. 

(Continued  from  Vol.  I,  p.  474 J 
A  ppropriations. 

\^sr:-^\» $160,275 

l>^ 15.0«p(\'85.472. 

l-i-^ 12,:kiI>. '86.r>45. 

l'?^^ 12,:)iH),  aetof  August  11,  1^81 

Contracts. 

l-ft^.  Hannltun  Jt  Sonle,  for  ll,«»iXl  tons  of  breakwater  stone,  "85,  471. 
1-cO.  G.  W.  Andrews,  for  breakwater  stone.  "87, 454. 
Bairineers. 
CiuKK  OF  Engineers. 

Reports.  '84,  T\ :  *85,  58 ;  '86,  58 :  ^7, 18. 
Engineers  in  Charge. 
Col.  G.  Thorn,  1:!66-*!S.     Report,  '84. 4'^2, 4S3. 
Col.  C.  E.  Blunt,  l'^85-'3C     Report,  '85,  471. 
Mig.  J.  A.  Smith,  16d&-'— .    Reports,  36, 544;  'ST,  453. 


BIYEBS  AND   HABBOBS.  453 

SAC^  RIYBR  nnVlASLWATBWt,  lUfi.-Continned. 

Operatiouft. 

Breakwater  partially  bailt  between  1836  and  1673,  '84, 483 ;  '86,  544. 
1884-'85.  :J.494  tons  of  stone  placed  in  breakwater,  '85, 471. 
188r>-'86.  7,281  tons  of  stone  placed  in  breakwater,  '85,  544. 
1886-'87.  4,475  tons  of  stone  placed  in  breakwater,  '87,  454. 
Plans. 
By  Col.  Thorn,  1863,  for  repair  and  extension  of  existing  breakwater  and  formation 
of  dredged  channel  throngh  adjacent  shoals.    Estimated  cont,  |356,500,  '84, 
484 ;  '86,  544. 
Projects* 
By  Col.  Thom,  1883,  for  repairs,  strengthening,  and  raising  existing  breakwater. 
Estimated  cost,  |70,000,  '84,  484 ;  '85, 471 :  '87,  453.    Estimate  increased,  1687, 
to  188,840, '87,  453. 
Surveys. 
Ordered  by  act  of  August  2,  1682.    Made  under  direction  of  Col.  Thom,  '84,  483. 


SACO  BIYEBf  ]nr£«— Improvement  of. 

(Continued  from  Vol.  I,  p.  474.) 
Appropriations. 

l®4-'79 $169,275 

1886 12,500, '87,  458. 

1888 10,000,  act  of  August  11,  1888. 

Contracts. 

1887.  T.  Symonds,  for  rock  removal,  at  $10.25  per  cubic  yard,  '87,  459.     R.  Hamil* 
ton,  for  dredging,  at  23  cents  per  cubic  yard,  '87,  459. 
Ensfineers. 
Chief  of  Engineers. 

Reports, '86, 58;  '87,19. 
Board  of  Engineers. 
Convened  at  New  York  April,  1887,  to  consider  project  of  MaJ.  Smith.    Report, 
'87,  459.   (Cols.  Casey  and  Abbot,  Lieuti  Col.  Houston,  Maj.  King.) 
Engineers  in  Charge. 
Col.  C.  E.  Blunt,  l«84-'86.    Reports,  '84,  484 ;  '86, 552,  553. 
Maj.  J.  Smith,  1886-'—.    Report,  '86,  546. 
Assistant. 
C.  Berrer.    Report,  '86,  552, 554. 
Operations. 

History  of  early  operations,  '87,  455. 
Plans. 
By  Lieut.  Col.  Blunt,  1884,  for  forming  and  maintaining  a  chanAel  5  feet  deep  at 
mean  low  water  below  Saco,  by  dredging,  rock  removal,  and  use  of  subme^ed 
Jetties.    Estimated  cost,  $116,500,  '84, 484 ;  '87,  456. 
Projects. 
The  present  project  proposes  the  formation  of  a  channel  not  less  than  6  feet  deep  at 
mean  low  water  to  the  cities  of  Saco  and  Biddeford,  '87, 19. 
Surveys. 
Ordered  by  act  of  July  5, 1884.    Made  under  the  direction  of  Col.  Blunt,  '86, 552. 
Maps. 
'86, 458. 


SA€RA]VEENTO  AND  FEATHER  RIVERS,  CAI^.—Impbovement  of. 

(Continued  firom  Vol.  I,  p.  475.) 
Appropriations. 

1875-'79 150,000 

1880 45, 000, '80,  2236. 

1881 60,000, '81,2472. 

1882 250.000, '82,2534. 

1884 40,000,/84,  2192. 

Total 445,000 

1888 20,000,  act  of  August  11, 1888, 

S«e  note  relating  to  unexpended  balance,  '86,  356. 


452  INDEX   OF 

SACJACAVDA  CttEBK,  If.  T— OoBtiniied* 
Evgrineers. 

CUIRF  OK  ENaiNKBRS. 

Heporr,  '85,  ;{5;£. 
Ekginekk  in  Cqargk. 
Capr.  £.  Magaire.    Report^  'SS,  2283. 
Plans. 
By  Cupt.  Magnire,  1864,  for  the  formation  of  a  dredged  channel  1  mile  long,  100 
fuet  wi«le,  aud  10^  feet  ueep.    Estimated  cost,  $26,000,  '85,  2286. 
Snnreys. 
Oniered  by  act  of  July  5,  1884.    Made  under  direotion  of  Capt.  Maguire,  '85,  2883. 


SACKETT'S  HARBOR,  FT.  T.— iMPROTnsirr  of. 

Appropriations. 

1&82 $7,000, '83,  1953. 

1888 2,000,  act  of  August  11,  1888. 

Contracts. 

lH8:i.  W.  J.  Daly,  for  dredging,  at  20  cents  per  cubic  yard,  ^83,  1954. 
Engrlneers. 

Chikf  of  Engineers. 

ReporU,  '81,  321 ;  '82,  314  ;  '83,  322 ;  '84,  326;  '85,  352;  '88,  346;  '87,  312. 
Engineers  in  Charge. 

Lieut.  Col.  W.  McFsrIand,  188l-'83.     Report,  '82,  2489. 

Lient.  Col.  H.  M.  Robert,  1883-'8r>.    Reports,  '83,  1953;  '84,  2151. 

Capt.  E.  Maguire,  188r>-'87.     Reports,  '85,  2282 ;  '86,  1894. 

Capt.  C.  F.  Palfrey,  1887-'—.     Report,  '87,  2:»1. 

A.SK  1 8T  A  N  T. 

M.  Kingtiley.    Report,  '82,  2490. 
Operations. 

I88^'8;).  8,510  cubic  yards  material  dredged  from  the  barbor,  '83, 1953. 

188:{~'84.  l.'>,500  cubic  yards  material  dredged  from  tbe  barbor,  '84,  2151. 

1884-'85.  18-foot  crib  built  aud  placed  upon  east  end  of  Sbip-Uouse  Point  Sboal,  '85, 

2-282. 
1885-'87.  No  operations,  '86,  189i;  '87,  2391. 
Projects. 
Ill  I82ii  and  1828  $6,000  was  expended  in  clearing  wrecks  from  tbe  barbor,  '87,  312. 
By  Lieut.  Col.  McFarland,  1881,  for  improvement  of  the  barbor  by  dredging  the  area 

to  within  50  feet  of  the  wharf-Hue  to  12  feet  deep  at  low  water.    Estimated 

cost,  $22,000,  '82,  2490. 
Modiiied  in  1883  by  a  moving  crib  placed  near  end  of  Ship-House  Point,  '83,  1953; 

'87,  2391. 
Surveys. 
Onlero<l  by  act  of  March  3,   1881.    Made,  1881,   under  direction  of  Lieut.  Col. 

McFarland, '82,  2489. 


SACO  RIVER,  ME.— Breakwater  at  mouth  of. 

(Continued  from  Vol.  I,  p.  474^) 
Appropriations. 

lo27-'79 $169,275 

1884 15,0()0,'85,472. 

1886 12,500,  '86,  545. 

1888 12,500,  act  of  August  11,  1888. 

Contracts. 
1884.  Hamilton  &  Soule,  for  11,000  tons  of  breakwater  stone,  ^85,  471. 
1^86.  G.  W.  Andrews,  for  breakwater  stone,  '87,  454. 
Enirineers. 
Chief  of  Engineers. 

Reports,  '84,  73 ;  '85,  58 ;  '86,  58 ;  '87, 18. 
Engineers  in  Charge. 

Col.  G.  Tbom,  1866-'85.    Report,  '84,  482,  483. 

Col.  C.  E.  Blunt,  1885-'86.     Report,  '85,  471. 

MaJ.  J.  A.  Smith,  1886-^—.    Reports,  '86, 544 ;  '87|  453. 


BIYEBS  AND  HABBOBS.  453 

SAC^  BIVBR  BBEAKW^ATJEB,  Bfi.-Contiiined. 

Breakwater  partially  built  between  1836  and  ld73,  '84, 483 ;  '86,  544. 
1884-'85.  :}.494  tons  of  stone  placed  in  breakwater,  '35, 471. 
1885-'86.  7,281  tons  of  stone  placed  in  breakwater,  '85,  544. 
1886-'87.  4,475  tons  of  stone  placed  in  breakwater,  '87, 454. 
Plans. 
By  Col.  Thom,  1883,  for  repair  and  extension  of  existiD^  breakwater  and  formation 
of  dreilged  channel  throngb  a^Uacent  sboals.    Estimated  cost,  |356',500,  '84, 
484 ;  '86,  544. 
Projects. 
By  Col.  Tbom,  1883,  for  repairs,  strengthening,  and  raising  existing  breakwater. 
Estimated  cost,  $70,000,  '84,  484 :  '85, 471 :  '87, 453.    Estimate  increased,  1687, 
to  188,840, '87,  453. 
Surreys. 
Ordered  by  act  of  Angnst  2, 18lB2.    Made  under  direction  of  Col.  Thom,  '84,  483. 


SA€0  BITEB,  inTE*— Improvement  of. 

(Continued  from  Vol.  I,  p.  474.) 
Appropriations. 

Hm-hd $169,275 

1886 12, 500, '87,  458. 

1888 10,000,  act  of  August  11,  1888. 

Contracts. 

1887.  T.  Symonds,  for  rock  removal,  at  $10.25  per  cubic  yard,  '87,  459.    R.  Hamil- 
ton, for  dredging,  at  23  cents  per  cubic  yard,  '87,  459. 
Engfineers. 
Chief  of  Engineers. 

Reports, '86, 58;  '87,19. 
Board  of  Engineers. 
Convened  at  New  York  April,  1887,  to  consider  project  of  Maj.  Smith.    Report, 
'87,  4.')9.  (Cols.  Casey  and  Abbot,  Lieuti  Col.  Houston, Maj.  King.) 
Engineers  in  Charge. 
Col.  C.  E.  Blunt.  la84-'86.    Reports,  '84,  484 ;  '86, 552,  553. 
Maj.  J.  Smith,  1886-'—.    Report,  '86,  546. 
Assistant. 
C.  Berrer.    Report,  '86, 552, 554. 
Operations. 

History  of  early  operations,  '87,  455. 
Plans* 
By  Lieut.  Col.  Blunt,  1884,  for  forming  and  maintaining  a  channel  5  feet  deep  at 
mean  low  water  below  Saco,  by  dredging,  rock  removal,  and  use  of  submerged 
jetties.    Estimated  cost,  $116,500,  '84, 484 ;  '87,  456. 
Projects. 
The  present  project  proposes  the  formation  of  a  channel  not  less  than  6  feet  deep  at 
mean  low  water  to  the  cities  of  Saco  and  Biddeford,  '87, 19. 
Surveys. 
Ordered  by  act  of  July  5, 18B4.    Made  under  the  direction  of  Col.  Blunt,  '86, 552. 
Maps. 
'86, 458. 


SACUAUfKENTO  AND  FEATHER  RIVERS,  €AIi.— HiPROVEMENT  or. 
(Continued  firom  Yol.  I,  p.  475.) 


Appropriations. 


79 150,000 

1880 45,000, '80,  3236. 

1881 60, 000, '81,  2472. 

1882 250.000, '82,2534. 

1884 40, 000,. '84,  2192. 

Total 445,000 

1888 20,000,  act  of  August  11, 188a 

S«e  note  relating  to  unexpended  balance,  %6,  356. 


454  '  INDEX  OF 

SACRAMEIVTO  AlVD  FEATHER  RIVERS,  €AJL.-Coniinaed. 

Commerce. 

Commerce  of  the  river,  '80,  2235. 
Contracts* 

1880.  S.  D.  Steveus,  for  snag  removal,  at  $39.50  per  head,  '80,  2236.    A.  Foster,  for 
'    snag  removal,  at  |55  per  stiag,  '80,  2236.    8.  H.  Davis,  for  snag-boat  constrno- 
tiou  at  $29,774,  '81,  2472.    A.  Hay,  for  barge  coustruotion,  at  $11,980,  '83, 1971. 
Encroachments. 

Injury  to  river  from  hydraulic  mining,  '87,  2444. 
En§rlMeers. 
Chief  of  Enginkkra. 
Reports,  '80,  235,  236;  '81,  321 ;  '82,  315;  '83,  327;  '84,  331;  '85,  362;  ^6,355; 
'87,  322. 
Enginkkrs  in  Ciiargk. 
Lieut.  Col.  G.  H.  MeudeU,  1875>'85.    Reports,  '80, 2233 ;  '81, 2470 ;  '82, 2533 ;  '83, 

1969  *  '84  2191. 
Capt.  A.  H.  Payson,  1885-'—.    Rei>ort8,  '85,  2360 ;  '86,  1926 ;  '87,  2441. 
Assistants. 
W.P.Smith.    Report, '82,  2534. 
Capt.  C.  F.  Palfrey.    Report,  '83.  1971. 
Lieut.  8.  W.  Roessler.    Report,  '84,  2192. 
A.  BoBchke.    Report,  '85,  2361. 
I/Cgislatlon. 
Communications  between  Capt.  Paysou  and  the  Attorney-General  with  a  view  to 
the  regulation  of  hydraulic  mining,  '87,  2444. 
Operations. 
1879-80.  154  snags  removed  from  rirer-bed  by  contract,  '80,  2234. 
1880-'81.  336  snags  removed,  clearing  the  river  from  i>acramento  t«o  Colusa ;  724 

linear  feet  of  wing^am  built;  snag-boat  built  uuder  contract,  '81,  2470. 
1881-'82.  1,151  snags  removed;  661  trees  felled ;  5  wing-dams  built,  aggregating 950 

linear  feet ;  2  sunken  barges  and  1  draw-bridge  pier  removed,  '82,  25lM,  2535. 
1882-'83.  1,166  snags  and  249  trees  removed,  '83,  1972. 
1883-'84.  1,138  snags  and  35  trees  removed;  brush  wing-dam  built  at  Moon's  Island, 

and  repairs  made  on  Call's  Bend  Dam,  '84,  2191. 
1884-'85.  1,322  snags  and  754  trees  removed ;  dams  strengthened  at  Parrott's  Chute 

and  Call's  Bend ;  bridge-pier  removed,  '85,  2360. 
1885-'86.  650  snags  and  139  trees  removed,  and  as  much  dam-building  done  as  stage 

of  water  rendered  possible,  '86,  1926. 
1886-'87.  1,029  snags  removed  and  250  trees  cut  down ;  dredge  bnilt  by  contract, 
'87,  2442,  2443. 
Physical  Cbaraeterlsticfi. 

01  upper  river,  '80,  2237. 
Projects. 
The  project  of  Lieut.  Col.  Mendell,  1874,  for  improvement  of  Sacramento  and  Feather 
rivers,  proposed  snag  removal  and   wing-dam   construction,  was  continued 
throughout.    The  amount  appropriated  from  1880  to  1886  for  this  work  was 
$445,(^.    The  improvement  was  made  to  include,  in  1880,  the  Upper  Sacra- 
mento for  100  miles  above  Colusa.    The  projects  have  for  their  object  the  tem- 
porary improvement  of  the  low-water  channel^  and  consist  of  snagging,  dam 
construction,  and  bar-scraping,  carried  on  by  hired  labor  and  the  United  States 
snag-boat,  '75,  ii,  700;  '80,  2234;  '86,  1926. 
Surveys. 
Ordered  by  act  of  March  3,  1879.    Made,  1880,  under  direction  of  Lieut.  Col.  Men- 

deU,  '80,  2237. 
Maps. 
'86,  1927. 


SAGIlfAIV  RIVEK9  ]n[ICH[.-~lMPROVXMENT  OF. 

(Continued  firom  Vol.  I,  p.  477.) 


Appropriations. 

1866-'7^ 


$195,000 

1880 15,000,  '80,  2043. 

1881 10,000, '81,  2250. 

1882 125,000, '82,2333. 


RIVERS  AND  HARBORS.  455 

SAGINAW  BITER,  MICH.-Continned. 

Approprtaiions— Continued. 

18«4 $50,000, '84,  2043. 

1886 33,750, '86,  1828. 

Total 428,750 

1888 65,000,  act  of  August  11,  1838. 

Commerce. 

Value  of  improvement,  '84,  2043. 
Contracts. 

1879.  E.  H.  French,  for  dredging,  at  11  cents  per  cubic  yard,  '80,  2043. 

1880.  T.  M.  liabbell,  for  dredging,  at  $16  per  hour,  '81,  2*^0. 

1881.  G.  Talbot,  for  dredging,  at  60  cents  per  cubic  yard,  '81,  2250. 

1883.  C.  Southerland,  for  dredging,  at  25  cents  per  cubic  yard,  '83, 1862.  Carkin, 
Stickney  dt  Cram,  for  dredging,  at  37i  cents  per  cubic  yard,  '83,  1862. 

1884.  Carkin,  Stickney  &,  Cram,  for  dredging,  at  27^  cents  per  cubic  yard,  '85, 
2i:)8.  L.  P.  &.  J.  A.  Smith,  for  dredging,  at  23  cents  per  cubic  yard,  '85, 
2138.  Carkin,  Stickney  &,  Cram,  for  dredging,  at  38  cents  per  cubic  yard, 
'85,  2138. 

1886.  Carkin,  Stickney  &,  Cram,  for  dredging,  at  34  cents  and  44  cents  per  cubic 
yard.  O.  J.  Qainn,  for  pile  work.  Durcharme,  Fletcher  &  Co.,  for  iron. 
Hickler,  Green  &  Co.,  for  dredging,  at  34  and  44  cents  per  cubic  yard.  J.  W. 
Owen,  for  timber,  '86,  1826. 

1887.  Hubble  <&  Skeldon,  for  dredging,  at  30  cents  per  cubic  yard,  '87,  2251-2254. 
Eiiy^ineers. 

Chief  of  Enginebrs. 
Reports,  '80,  220;  '81,  298;  '82,  293;  '83,  302,  1863;  '84,  304;  '85,  327;  '86, 
322;  '87,289. 
Board  of  Ekoineers. 
Convened  at  Detroit,  Mich.,  October  19, 1882,  by  S.  O.  No.  82,  to  report  upon  project 
for  improvement  of  Saginaw  River.     Report,  '83,  1863.     (Majors  Robert,  Far- 
quhar,  and  Heap. ) 
Enqinbebs  in  Chabge. 
Maj.  F.  Harwood,  1877-'82.    Reports,  '80,  2040 ;  '81,  2248 ;  '82,  2331. 
Maj.  F.  U.  Farquhar,  lH82-'83,  '83,  1835. 

Lieut.  Col.  O.  M.  Poe,  188^'—.    Reports,  '83,  1858;  '84,  2041;  '85,  2138;  '86, 
1826;  '87,  2250. 
Assistants. 
H.Kailman.    Report,  ^84,  2044. 
B.  H.  Mnehle.    Report,  '85,  2140. 
Operations. 
lH7&-'80.  46,629  cubic  yards  sand  dredged  from  channel,  '80,  2041. 
1880-'81.  Repair  of  CarroUton  Bar  training-wall  commenced;  sand  barrier  at  tall 
of  Carroilton  Bar  dredged  through,  and  dredging  commenced  under  Talbot 
contract,  '81,  2249. 
1881-'82.  In  the  upper  river:  Carroilton  Bar  revetment  completed  and  channel 
restored ;  plank-beam  wall  built  up  :  revetment  and  Zilwaukee  Wing-dam  re- 
paired.   In  lower  river:  11,019  cubic  yards  material  dredged,  '82,  2332,  2333. 
1882-'83.  14,160  cubic  yards  material  dredged  in  vicinity  of  Bay  City  and  at  month 

of  river,  '83,  1959. 
18d3-'84.  247,185  cubic  yards  material  dredged  firom  river  month  and  vicinity  of 

Bay  City,  '84,  2042. 
1884-'85.  97,410  cubic  yards  material  dredged  in  vicinity  of  Bay  City  and  at  mouth 

ofriver, '85,  2138. 
1885-'86.  16,200  cubic  yards  material  dredged  f^om  mouth  of  Saginaw  River,  '86, 

1826. 
1886-'87.  5,998  cubic  yards  material  dredged,  and  repairs  made  to  Carroilton  re- 
vetment, '87,  2252. 
Projects. 
The  project  of  1866  proposed  the  formation,  by  dredging,  of  a  channel  12  feet  deep 

through  the  bar  off  the  river's  month,  '66,  iv,  59-61 ;  '67, 146;  '68,  141. 
In  1874  M^J.  Weitzel  proposed  the  removal  of  Carroilton  and  other  bars  in  vicinity 
of  East  Saginaw  by  dreilging  and  confining  the  channel  by  a  pile  revetment, 
'74,1,205-209;  '75,  i,  274. 
In  1881  Maj.  Harwood  proposed  at  and  below  Bay  City  seonrin/ap  14  feet  depth  in 
that  portion  of  the  channel  in  front  of  Bay  City,  and  restoring  and  deepening 
the  channel  of  entrance  from  Saginaw  Bay  to  14  feet,  '81,  2250. 
Total  amount  appropriated  from  18^  to  1882^  t2<^x000« 
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SAOinrAir  BIVEB,  niI€H.-Oontinaed. 

Projects^-Coiitinaed. 

By  Board  of  Engineen,  18S2,  for  removal  of  sna^^B,  logs,  and  store-booms  projeotiiig 
into  the  channel ;  for  exoavatioa  of  a  channel  12  feet  deep  and  2200  feet  wide 
between  the  junction  of  Tittabawassee  and  Shiawassee  rivers  and  Portsmouth 
Bridge  at  Bay  City ;  for  excavation  of  a  channel  1 1  feet  deep  and  200  feet  wide 
through  shoals  in  vicinity  of  Bay  City,  and  across  bar  at  mouth  of  river.  Es- 
timated cost,  1446,000,  '83,  1666,  1867;  '84,  2041. 

Amount  appropriated  from  1882  to  1886,  inclusive,  i206,760.    Amount  estimated  to 
complete  project,  $337,250,  '86, 1828. 
Surveys. 

Sesurvey  of  upper  liver,  1881,  '82,  2332. 

'84,' 2042;  '85,2150. 


SAINT  ANTHONFy  nmVN.—PRBSSBVATioN  of  Falls  of. 
(See  Mississippi  Bivxr,  prbskrvahox  of  Falls  of  SAtNT  Akthoky.) 


SAINT  AUOUSTIlfE  CREEK,  OA.t-Impbovkmknt  of. 

(Continued  from  VoL  I,  p.  479.) 
Appropriations. 

1879 $5,000. 

Contracts* 

1880.  J.  6.  Smith,  for  partial  removal  of  sunken  dry-dock,  at  $1,500,  '80,  958. 
Engineers. 
Chibf  of  Engineers. 
Reports,  '80, 129;  '81, 174 ;  '82, 175;  '83, 185;  '84, 186;  '85, 186;  '86. 185;  '87, 148. 

V^  WATIWICR   YW   C^  IT  A  H01C 

Col.  Q.  A.  Gilliuore,'l875-'~.    Reports,  '80,  957;  '81,  1105;  '82, 1202;  '83,  934; 
'84,  1111;  '85,1214;  '86,1102;  '87,1174. 
Operations. 
1880-'8l.  Partial  removal^of  sunken  dry-dook  effected  under  Mpropriatiqns  of  1879, 
.     '81, 1105. 

No  necessity  for  further  operations,  '87, 1174. 
Projects. 
By  Lieut.  Col.  Gilimore,  1875,  for  removal  of  sunken  timber  dry-dock  for  channel 
entrance  to  a  depth  of  10  feet  at  mean  low  water.    Estimated  cost,  $5,000,  '75, 
ii,  37 ;  '77,  381 ;  '80.  957.    Accomplished  in  1880-'81,  '81, 1105. 


SAINT  AUGUSTINE  HARBOR,  FLA.-Examination  of. 

[$35,000  appropriated  by  act  of  August  11,  1888.] 
Ensplneers. 
Chief  of  Enoixebrs. 

Reports,  '85,  199;  '87,  162. 
Enoinsbr  in  Charge. 

Capt.  W.  T.  BosseU.    Report,  '85, 1282. 
Assistant 
A.  W.Barber.    Report, '85, 1283. 
Plans. 
In  1884  Capt.  Rossell  considered  that  the  harbor  was  ample  for  the  existing  require- 
ments of  commerce,  '85, 1282. 
Surveys. 
Examinations  ordered  by  act  of  July  5, 1884.    Made  under  direction  of  Capt.  Bos- 
sell, '85, 1282 ;  '87,162. 
Examination  ordered  by  act  of  August  5,  1886,  '87,  162. 
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SAINT  CMA'RIilitft  IHO.    (Bee  Mibsovri  Biykr  bxtwsbk  mouth  and  Sioux 

Cmr.) 


SAINT  CliAIR  FliATS  SHIP  CANAIi,  MICH.— Imfrovembot,  ofkra. 


A  pproprlations. 


TION,  AND  MAIMTKE7ANCS  OF. 

(Continaed  from  Vol.  I,  p.  479.) 


»2-'79 1653,560.00 

1880 2,500.00,  '80,  2049. 

18B3,  allotment . . .^ . . .  9, 8d9. 60,  '82,  2340. 

1883.  allotment 5, 000. 00,  '83,  1877. 

1886 18,750.00, '86,325. 

Total 689,699.60 

1888 75.000.00,  act  of  Augost  11, 1888. 

Commerce. 

Importance  of  the  improYement,  '84, 2071. 
Contracts. 

1882.  A.  J.  DapieiB,  for  oonstmotion  of  ioe-harbor,  '83, 1878. 

1884.  Chandler  Brothers,  for  repairs  to  revetment,  '85, 2162. 

1885.  E.  H.  French,  for  dredging,  at  IH  cents  per  onbic  yard,  '86, 1839. 

1886.  A.  J.  Dnpiers,  for  reoonstmction  of  canal  reyetment,  '87, 2Si63. 
Enprineers. 

Chief  of  Enoinkbrs. 
Beports,  '80,221;  '81, 300;  '82,  296;  '83, 304;  '84,  306;  '85,  329;  '86,  324,  325; 
'87,291,292. 

E2VG1NBBR8  IK  CHABQB. 

MaJ.  F.  Harwood,  1877-'82.    Beports,  '80, 2047 ;  '81, 2255 ;  '82, 2339. 
Mai.  F.  U.  Farquhar,  1883.    Beport,  ^88, 1878. 

Lieut.  Col.  0.  M.  Poe.  1883-'—.    Beports,  '83, 1876;  '84, 2071, 2072 ;  '85, 2159, 2160 ; 
'86,1837,  1838;  '87,2262,2264. 
Operations. 
1829-'80.  3,626  cubic  yards  dredged  from  shoal  in  canal,  '80, 2047. 
1880-'81.  Operations  and  maintenance.  '81,  2255. 
18dl-'82.  Minor  repairs  of  revetment,  %2, 2339. 

1882-'83.  Minor  repairs  to  reyetment  and  constmotion  of  ice-breaker,  '83, 1876. 
1883-'84.  Minor  repairs  of  revetment, '84, 2072.  ^ 

1884'-'85.  Minor  repairs  of  revetment  and  4,282  cubic  yards  dredged  from  channel, 

<o5,  «lt>l. 
1885-*86.  Minor  repairs  to  revetment  and  60,296  cubic  yards  dredged  from  channel, 

'86, 1839. 
1886-'87.  Comprehensive  repairs  of  the  revetment  in  progress,  '87,  2263.    Care  and 
operation  of  canal,  '87, 2264. 
Private  antf  Corporate  ITork. 
^,000  appropriated  for  dredging  the  South  Pass  by  the  Canadian  authorities,  '66, 
iv,  54. 
Projects. 
The  project  of  1866  and  1872  proposed  the  formation  of  a  channel  200  feet  wide,  16 
reet  '^eep,  and  7,221  feet  long,  protected  on  each  side  by  revetment.    Estimated 
cost,  $428,754,  '66,  iv,  57 ;  '67, 28 ;  '72, 216.    The  canal  was  completed  in  1875, 
'75,  i,  52, 280.    Statement  of  cost  of  the  work,  '83, 1878. 
By  MaJ.  Farqahar,  in  1883,  for  rebuilding  revetment,  at  an  estimated  cost  of  |132,908, 

'83, 1877, 1879, 1880;  '84,  306. 
By  Col.  Poe,  in  1885,  for  rebuilding  the  revetment,  at  an  estimated  cost  of  |153,300, 
'85, 2160 ;  '86,  ia38.    Increased  to  |200,000  in  1887,  '87, 2263. 


9AIIVT  CLAIR  BITER,  IHICII.— Survbts  or  rioht  banc  from  Lakb 
HT7RON  TO  Lakb  Saint  Clair  and  bar  ofpositb  Saint  Clair  Citt. 

Chief  of  Engineers. 
Reports,  '85,  332 ;  '87,  294. 

E^GINBBR  IN  CHAROB. 

Lieut.  Col.  O.  M.  Poe .  Beports,  *85,  2197,  2203 ;  '87,  2270. 
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nAMNT  CLAJB  BIVJBR,  Ml€H.-<:;oiitina6d. 

Eni^iiieeiv— Continaed. 
Assistants. 
B.  H.  Maehle.    Report,  '85,  2204. 
O.  B.  Wheeler.    Report,  '85,  2199. 
Pbysical  CbaracterlsUcs. 
Deacriptioa  of  locality,  '85,  2199,  2205. 
Erosiou  of  right  bank,  '85,  219b,  2200. 
Plans. 
I  a  1884  Col.  Poe  did  not  consider  that  the  bank  erosion  was  prejndicial  to  the 

river  channelH,  '85,  2198,  2202. 
By  Col.  Poe,  1886,  for  the  removal  of  the  shoal  opposite  Saint  CUir  City  to  a  depth 
of  17  feet.    Estimated  cost,  $40,000,  '87,  2270. 
Surveys. 
Of  right  bank  ordered  by  act  of  July  5,  1884.    Made  under  direction  of  Col.  Poe, 

•85,  2197,  2203. 
Of  bar  opposite  Saint  Clair  City  ordered  by  act  of  Aagnst  5,  1886.    Made  under  di- 
rection of  Col.  Poe,  '87,  2270. 


SAINT  CBOIX  RIVJBR,  ]IIE.~-Constbuctiok  of  brbakwatbr  at  Calais. 

Appropriation. 

1«81 $4,000, '81,  458. 

Contracts. 

IHrti;  With  A. Towers,  for  rebnilding  breakwater  cribs,  '81,  457. 
Entrinecrs. 
Chirf  of  Exoineers. 

Reports, '81,63;  '82,  63. 
Engineer  in  Charge. 
Col.  a.  Thorn,  18:il-'82.    Report,  '81,  457. 
Operations. 
Breakwater  built  in  1856,  '81,  457. 

1881-'82.  Breakwater  consisting  of  3  cribs  rebuilt,  '82,  486. 
Projects. 
In  1H56  3  crib-piers  filled  with  stone  were  built  npon  the  ledge ;  their  object  was 
to  prevent  vessels  from  drifting  upon  the  ledge.    The  work  having  been  nearly 
destroyed  by  freshets  and  ice  in  1881,  they  were  rebuilt  at  a  cost  of  about  $4,000, 
'82,  63,  486. 


SAINT  CROIX  RIVER,  HIE.— Survby  of,  from  Cajlajb  to  Brbakwatkb 

Lrdoe. 

(Continued  from  Vol.  I,  p.  482.) 

Commerce. 

Commercial  statistics,  '87,  478. 
Encroachments. 

Injury  to  river  from  mill  refuse,  '87,  479,  480. 
Engineers. 
Chief  of  Engineers. 

Report,  '87,  22. 
Engineers  in  Chajkoe. 
Lieut.  Col.  G.  Thom.    Report,  '67,  503.  • 
Maj.  J.  A.  Smith.    Report,  '87,  477. 
Plans. 
By  Col.  Thom,  1875.  for  the  formation  of  a  dredged  channel  200  feet  wide  and  9  feet 
deep  at  mean  low  water  to  Todd's  Ledge,  and  from  thence  to  the  toll-bridge 
100  feet  wide.    Estimated  cost,  |200,000.  '75,  ii,  382;  '87,  480.     Improvement 
not  recommended  until  provision  is  made  for  the  proper  disposal  of  mill-waste, 
'87,  481. 
Surveys. 
Ordered  by  act  of  A.ugust  5, 1886.    Made  under  the  direction  of  M^J.  Smith,  '87. 477. 
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SAIlf T  CROIX  RIVER,  ITIS.  JtBTD  Mllinf.— Improvemsnt  of. 

(Continxied  from  VoL  I,  p.  483.) 
Appropriations. 

i878"'79 $18,000 

1880 10,000,  *80,  1581. 

18«1 : 8,000, '81.  1752. 

1882 .'M),000, 'Sa.  1815. 

1884 9,000, '84,  1608. 

1886 7,500,  '86,  1493. 

Total f^,500 

1888 10,000.  act  of  August  11,  1888. 

Statement  of  appropriations,  '87,  1708. 
Engpineers. 

Chief  of  Engineers. 
Reports,  '80.  180;  '81,  243;  '82,  238;  '83,  246;  '84,247;  '85,  269;  '86,259;  '87, 
227. 

Engineer  in  Charge. 
Maj.  C.  J.  Allen,  1878-'—.    Reports,  '80,  1580,  1601,  1661;  '81,  1751;  '82,  1813, 
1816;  '83,  1444;  '84,  1606;  '85,  1738;  ^86, 1490;  '87,  1705. 

Assistant. 
V.  D.  Siraar.    Report,  '80,  1615. 
Operations. 

1879-'80.  520  snags,  377  stumps  and  trees,  41  cubic  yards  bowlders,  and  4  cribs  re- 
moved ;  1,100  cubic  yards  brush  and  2,562  cubic  yards  stone  placed ;  1,000  linear 
feet  of  stone  graded  and  revetted,  and  575  linear  feet  of  dams  built,  '80, 1580. 

1880-*81.  636  siiags,  380  logs,  stumps,  and  trees,  69  cubic  yards  rock,  8  piles  and  1 
crib  removed ;  3,231  cubic  yards  rock  and  868  cords  brush  placed  in  1,500  linear 
feet  dam  and  revetment,  '81,  1751. 

1881-82.  173  stumps,  snags,  and  trees  removed ;  3,314  culiic  yards  rock  and  2,896 
cords  brush  placed  in  3,300  linear  teet  of  dam  and  revetment ;  997  linear  feet 
of  old  revetment  repaired,  '82,  1814. 

1882-83.  1,777  linear  feet  of  dam  and  1,379  linear  feet  of  shore  protection  built,  and 
87  snags,  313  stumps,  6  cribs,  and  1  wreck  removed  ;  pile  and  sheet  dam  com- 
menced at  Catfish  Bar,  and  1,500  cubic  yards  gravel  removed  from  same  place, 
'83,  1444,  1445. 

1883-'84.  260  snags,  227  stumps,  trees,  andlogs,  and  156  cubic  yards  material  removed; 
work  on  pile  and  brush  training-dam  at  Hudson  Bar  continued;  9,000  cubic 
yards  material  dredged  from  Catfish  and  Hudson  bars,  '84,  1607. 

1884-'85.  133  sunken  logs  removed  from  channel;  1,000  linear  feet  of  pile-dam  at 
Hudson  strengthened ;  3,900  cubic  yards  gravel  removed  from  Catfish  Bar,  '85, 
1739. 

1885-'86.  Dam  at  Hudson  Bar  extended  165  feet  and  furnished  with  brush  and  stone 
protection ;  3,000  cubic  yards  material  dredged  from  channel,  '86,  1491. 

1886-^87.  6,694  cubic  yards  material  dredged  from  Hudson  and  Catfish  bars;  1,105 
linear  feet  of  dam  and  250  linear  feet  of  Jetty  built,  '87,  1706.    Statement  of 
past  operations  '87,  1705, 1706. 
Projects. 

By  Maj.  Farquhar,  1874,  for  the  improvement  of  the  river  below  Saint  Croix  Falls, 
the  construction  of  wing-dams,  removal  of  boom-piers,  snags,  and  overhanging 
trees,  so  as  to  give  a  low-water  depth  of  3  feet.    Estimated  cost,  |21,768,  '75, 
i,  375;  '78.  100;  '79,  1182. 
Surveys. 

Of  river  from  Taylor's  Falls  to  Presoott,  1880,  '80,  1661. 

Survey  of  headwaters  of  Saint  Croix  in  connection  with  reservoirs  on  headwaters  of 
Mississippi  River,  '80,  1601-1624. 

Maps. 
'87, 1706. 


SAINT  FRANCIS  RIVER,  ARK.  AND  MO.— Improvement  or. 
(See  also  White  and  Saint  Francis  rivers.) 

(Continued  from  Vol.  I,  p.  483.) 
Appropriatlous. 

IHoO.  Between  Wittsburgh  and  Lester  Landing..  $5,000,  '80,  1315. 

1884.  Saint  Francis  River 12, 000, '85,  1597. 

1886.  Saint  Francis  River 8,000,  '86,  1384. 

total 25,000 
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SAIIVT  FBAlfCIS  RIVER,  ARK.  AND  mC-^ConUnaed. 

Appropriatloiut— ContiDTiod. 
loou  $  S»int  Francis  River,  Ark %^f^^l»^^  ^r  k^^^m^  tt 

Comnierce. 

Vnluoof  iiuptovement,  '86,  1383,  1385;  '87,  1541. 
Engineers* 

CllIKr  OF  ENGINKKR8. 

Reports,  '80.  154, 158;  '81,  213,  217;  '85,  249;  '86^  242;  '87,  209,  210. 
Enoinekrs  in  Charge. 
MaJ.  W.  H.  H.  Benyaard,  1879-^82.    Reports,  '80,  1315;  '81,  1434,  1481. 
Capt.  T.  U.  Haudbory,  1881.    Report,  'SI,  1513. 
Capt.  H.  S.  Taber,  1884-'—.    Reports,  '85,  1595;  '86,  1382;  ^87,  1539,  1549. 

ASSISXANT 

J.  B.  Roherer.    Report,  '81,  1482. 
Operations. 

1880-'H1.  2,949  logs,  snags,  and  trees  removed,  '81, 1434. 

1884>'tf5.  Construction  of  snag-boat  and  removal  of  849  snags  and  trees,  '35,  1596. 

1885-'8().  Snaging  operations  continued,  '86,  1383. 

1886-'87.  189  snags  removed,  '87, 1540. 
Plans. 

By  Maj.  Benyanrd,  1880,  to  secure  a  low-water  navigation  in  the  Saint  Franciis 
from  Greenville  to  Cairo,  Arkansas  and  Texas  Railroad,  by  removal  of  samg^^ 
etc.,  and  construction  of  low- water  dams.  Estimated  cost,  $24,426.  Col. 
Simpson  reports  that  commerce  wonld  not  justify  the  above  expenditure,  in. 
which  opinion  MaJ.  Benyanrd  concurs,  '81,  1482,  1484. 

In  1887  Capt.  Taber  considered  the  reach  of  river  from  Greenville  to  the  Arkansas 
State  line  worthy  of  improvement,  by  the  removal  of  snags  and  similar  ob- 
structions,  at  an  estimated  cost  of  |7,300,  '87,  1550. 
Projects. 

By  M%j.  Benyanrd,  1880,  for  improvement  of  the  river  between  Wittsbnri^h  and 
Lester  Landing,  by  cutting  and  marking  a  channel  through  the  Lake  region, 
removing  snags  and  similar  obstructions  from  the  bed  and  banks  of  the  stream. 
No  estimate  was  made  for  completion  of  this  project  and  only  an  appropria- 
tion of  15,000  was  made  in  1880,  '80,  1315 ;  '81,  1434. 
Surveys. 

From  Greenville,  Mo.,  to  the  Cario,  Arkansas  and  Texas  Railroad,  ordered  by  act 
of  June  14.  1880.    Made,  1881.  under  direction  of  Mig.  Benyanrd,  '81,  1481. 

From  Greenville  to  State  Line  oraered  by  act  of  August  5,  1886.    Made  under  di- 
rection of  Capt.  Taber,  '87,  1549. 


SAINT  OEOBOE'S  RIVER,  JHE.— Examination  from  Warrbn  to  Thom- 

ASTON. 

Eneroachments. 

Bridges  without  draws,  '87,  474. 
Engineers. 
Chiev  op  Ekginbers. 

Report,  '87,  21. 
Ea^gineer  in  Charor. 
Maj.  J.  A.  Smith.    Report,  '87,  473. 
Plans. 
In  1886  Maj.  Smith  did  not  consider  the  existing  demands  of  commerce  wonld  Jus- 
tify the  improvement  of  river,  '87,  475. 
Snrveys. 
Examination  ordered  by  act  of  August  5,  1886.    Made  under  dizeotion  of  Mig. 
Smith,  '87,  473. 


SAINT  JEROME'S  CREEK,  nD.— Improvement  of. 

Appropriations. 

1881 16, 500, '81,  153. 

1882 5,000, '82,  1017. 

1884 15,000, '84,  985. 
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9AINT  JEBOME^S  CREEK,  IHD.- Continued. 

Contracts. 

IbHl.  T.  P.  Morgan,  for  dredging,  at  35  cents  per  cubic  yard  for  inner  channel  and 

15  cents  per  cubic  yard  for  outer  channel,  '81,  956. 
188*2.  T.  P.  Morgan,  for  dredging,  at  35  oentn  per  cubic  yard,  '82,  1015. 

1883.  D.  CouHtaptine,  for  dredging,  at  25  cents  per  cubic  yard,  '83,  801.    Q.  E. 
Ward,  for  dredging,  '84,  9e<4. 

1884.  J.  Caler  &  Sons,  for  dredging,  at  13  cents  per  cubic  yard,  '85,  909. 
Engineers* 

Chief  of  Exginbbrs. 

Reports,  '81,  153;  '82,  148;  '83,  154;  '84,  156;  '85,  146;  '86,  141;  '87,  108. 
Enginekrs  in  Chargb. 
Lieut.  Coi.  W.  P.  Craighill,  188(>-'81.    Report,  '81,  935. 

S.  T.  Abert,  U.  8.  Agent,  1881-'—.    Report»,  '81,  955;  '82,  1015;  '83,  800;  '84, 
984;  '85,  968;  '86,  904;  '87,  983. 
Aaaihtant 
W.  R.  Hutton.    Report,  '81,  935. 
Operations. 
HiHtory  of  operations,  '85,  1015. 

1880-'H1.  90,092  cubic  yards  dredged  from  inner  channel,  '81,  957. 
188l-'8*2.  22,3*20  cubic  yards  material  dredged  from  the  outer  end  of  the  inner  chan- 
nel, '82, 1016. 
1883-'83.  15,526  cubic  yards  material  dredged  from  Cuts  *'A"  and  "B,"  '83,  802. 
1883-'d4.  4,151  cubic  yards  material  dredged  from  continuation  of  Upper  Pond 

channel,  '84,  984. 
1884-'85.  51,954  cubic  yards  material  dredged  from  channel,  '85,  969. 
1885-'86.  11,106  cubic  yards  material  dredged  from  channel,  '86, 905. 
188&-'87.  500  cubic  yards  material  dredged  from  channel,  '87, 934. 
Private  and  Corporate  ITork. 

Channel  to  Upper  Pond  dredged  by  U.  S.  Fish  Commission,  '84,  984. 
Projects. 
By  S.  T.  Abert,  1880,  for  excavation  of  a  channel  100  feet  wide  and  9  feet  deep 
through  the  bar  at  the  mouth  of  Saint  Jerome's  Creek  and  a  channel  40  feet 
wide  and  6  feet  deep  into  the  south  fork  of  the  same,  the  material  to  be  formed 
into  dike  inclosing  a  part  of  the  south  fork  for  a  pond  for  the  U.  S.  Fish  Com- 
mission.   £stin>ated  cost,  |21,500. 
From  1881  to  1886,  inclusive,  |26,500  had  been  appropriated,  when  the  amount  to 
complete  project  was  estimated  at  $26,000,  '85,  970 ;  '87,  934. 
Surveys. 
Ordered  by  act  of  December  13, 1880.    Made  under  direction  of  Lieut.  Ool.  Craig- 

•    hill, '81,  935. 
Maps. 
'86,  904. 


SAINT  JOHN'S  RIYER,  at  Btff  RapMs,  ME. -Examination  of. 

Commerce. 

Flat  boat  navigation,  '87,  472. 
Engplneers. 

Chirp  op  Enginbbrs. 

Report,  '87,21. 
Engine KR  in  Chargk. 
Maj.  J.  A.  Smith,  1886.    Report,  '87,  471. 
Plans. 
MaJ.  Smith  reports  the  locality  as  unworthy  of  improvement  in  view  of  the  cost 
and  the  slight  commerce,  '87,  473. 
Surveys. 
Examination  ordered  by  act  of  August  5, 1886.    Made,  1886,  under  direction  of  M%|. 
Smith,  '87,  471. 


^rif 


SAINT  JOHN'S  RITER  (UPPER),  FLA.— Improvbmbnt  OV, 
roprlations. 


15,000/84,1138. 
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SAINT  JOMN'SI  BIVCR  (UPPEB),  n«A«-C<mtioaed. 

Engplneers* 

Chikf  of  Engixeers. 

Eeport«,  '84,  193;  '85,  193;  '86,  191 ;  '87,  156. 
Engineers  in  Charge. 
Lieut.  Col,  Q.  A.  Gillmore,  18>:4-'85.     Report,  '84,  1137. 
Capt.  W.  T.  Rossoll,  1885-'86.    Report,  '85,  1253. 
Capt.  W.  M.  Black,  16o6-'— .    Reports,  '86,  1133  j  '87,  1219. 
Operations. 

Deferred  tor  farther  appropriatioDS,  '87,  156. 
Projects. 
By  Lieut.  Col.  Gillmore,  1884,  for  improvement  of  the  Upper  Saint  John's  River  for 
a  channel  width  of  100  feet  and  depth  of  6  feet,  by  excavation  of  carved  cnt- 
otfs,  dredging,  and  the  coustmction  of  closure  dams.    Estimated  cost,  138,800, 
'84,  1137;  '87,  1220. 


SAIBTT  JOHN'S  RIVER,  FLA.,  between  Lake  George  and  Lake 

Jllanroe— Examination  of. 
Engrineero. 

CniEF  OF  Engineers. 

Report,  '84,  194. 
Engineers  in  Charge. 

Capt.  J.  C.  Post.    Report,  '84,  1138. 

Col.  Q.  A.  Gillmore.    Report,  '84,  1140 

ASSISXAXT 

Lieut.*  W.  T.  Rossell.    Report,  '84,  1139. 
Plans. 

By  Col.  Gillmore,  1883,  for  a  low- water  channel  depth  of  6  feet  at  bends  by  forniA- 
tion  of  straight  cut-offs.    Estimated  cost,  $43,000,  '84,  1142. 
Surveys. 
Examination  ordered  by  act  of  August  2, 1882.    Mader  under  direction  of  Col.  Gill- 
more,'84,  Ii;i8,ll40. 


SAINT  JOHN'S  RIYER,  FLA.   AND  CHARLOTTE    HARBOR, 

OULF  OF  lUEXlCO— Ship  canal  bktwkkn. 
Engineers. 

Chief  of  Engineers. 

Reports,  '81,  179;  '82,  175. 
Engineer  in  Chargi!.. 

Lieut.  Col.  Q.  A.  Gillmore.    Report,  '82,  1204. 

AflRmTAI^T 

W.  G.  Williamson.    Report,  '82, 1219. 
Plans. 

By  Col.  Gillmore,  1882,  for  a  steam-boat  route,  with  locks,  from  the  Saint  John's 
River  to  Peace  Creek  or  Charlotte  Harbor,  via  Tohopokeliga  Lake ;  canal  40 
feet  wide  at  bottom  and  5  feet  deep ;  locks  25  feet  wide  and  125  feet  long ;  with 
the  necessary  improvement  of  the  natural  channels  of  Saint  John's  River  and 
Peace  Creek.  Estimated  cost,  |5,662,812,  '82,  1204,  1213,  1216. 
Surveys. 
Ordered  by  act  of  June  14, 1880,  '82,  1204.  Made  nnder  direction  of  Col.  Gillmore, 
lfc*2,  '82,  1204. 


SAINT  JOHN'S  RIYER,  FLA.— Improvement  of  bar  at  mouth. 

(Continued  from  Vol.  I,  p.  483.) 
Appropriations. 

lS52-'79 187,000 

1880 125, 000, '80,  971. 

1881 100. 000, '81,  1132, 

1888 150, 000, '82,  1195. 
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SAINT  JOHN*S  RIVER,  FliA.— Gontinaed. 

Appropriations— Contiiiited. 

18d4 tl50,000,'84,  1132L 

1886 150, 000, '86, 1130. 

Total 768,000 

1888.  From  JacksonTille  to  ocean. . .    175, 000,  act  of  Angnst  11, 1888. 
CoBunerce. 

Benefit  of  impiOYement,  '81, 1130, 1131. 
Contracts* 

1880.  Lara  Ross  A  Co.,  for  jetty  constrnction,  '81, 1132. 

1881.  J.H.Darkee,  forjetty  conBtraction,  '81,  1133. 

1882.  A.  A.Howlett,  forjetty  constraotion,  '83,  046. 

1885.  A.  A.  Hewlett,  forjetty  construction,  '85.  1250. 

1886.  J.  A.  Bryan,  for  dike  constraction  at  |7.22  per  linear  foot,  '87, 1210.  R.  Moore, 
for  mattress  and  stone,  at  45  cents  and  |2.45  per  square  yard  and  ton,  '87, 1215. 

Engineers. 
CHiier  OF  Enoinesbs. 
Reports, '80,  131 ;  '81,178;  '82,  173;  '83,  183;  '84,  190;  '85,191;  '86,190; 
'87, 154. 

CoL  Q.  A.  Gillmore,  1869^85.    Reports,  '80,  970 ;  '81, 1127 ;  '82, 1189 ;  '83, 940; 

'84,1126.  ±-     >       »        »        » 

Capt.  W.  T.  Rossell,  1885>'86.    Report,  '85, 1243. 
Capt.  W.  M.  Black,  1886-'—.    Reporta,  '86.  1125 ;  '87,  1207. 

Lieut.  W.'L.Fisk.    Report,  '81. 1133. 
Capt.  J.  C.  Post.    Report,  '82,  1195. 
Lieut.  W.  T.  RosseU.    Reports,  '83,  946 ;  '84, 1132. 
Capt.  J.  C.  Post.    (Special  Report),  '83,  949. 
Operations. 
1880-^81.  Work  commenced  by  partial  construction  o^  2,786  feet  of  south  jetty,  '81, 

1881-^82.  Apron  foundation  of  south  jetty  extended  2,027  feet  and  portions  of  2d. 
3cl,  4th,  and  5tb  courses  laid;  8  spur  jetties  built  from  south  jetty  averaginK  90 
feet  in  length  ;  1,115  feet  of  north  jetty  foundation  course  laid,  '82, 1191, 1192. 

1882-^83.  Origrinal  foundation  course  of  south  jetty  enlarged  by  2,113  linear  feet  of 
mattress  revetment;  jetty  raised  by  additioDi^  stone  and  mattress  courses 
aggregating  2,119  foet ;  13,100  cubic  yards  riprap  deposited  on  jetty,  '83. 944. 

1883-^64.  1,950  hnear  feet  of  apron  mattress  laid  on  north  side  of  south  jetty,  and 
south  side  revetment  extended  400  feet,  '84, 1128. 

1884-'85.  16.312  cubic  yards  of  stone  and  52,037  square  yards  of  mattress  placed  in 
south  jetty ;  3.699  cubic  yards  of  stone  and  16,712  square  yards  of  mattress 
placed  in  north  Jetty,  '85,  1247. 

1885-'86.  1.339  linear  feet  of  mattress  work  placed  in  line  of  jetty  and  ballasted 
with  3,910  cubic  yards  of  stone,  '86,  1127. 

1886-'87.  11,265  tons  of  stone  and  16.470  square  yards  of  brush  mattress  used  in 
dike  and  jetty  construction,  '87,  1209-1212. 
Projects. 

By  Lieut.  Col.  Gillmore.  1879.  for  jetties  at  mouth  of  Saint  John's  River,  the  north 
jetty  to  be  1^,400  feet  long  with  its  inner  end  on  Fort  George's  Island ;  the  south 
jetty  to  be  6.800  feet  in  length,  with  inner  end  on  mainland  below  General's 
Mound ;  width  between  jetties  1,600  feet ;  both  jetties  to  be  submerged  from 
shore  to  a  point  2,000  feet  from  sea-ends,  the  rest  at  the  level  of  half  tide,  the 
jetties  to  extend  to  the  16-foot  curve  and  to  produce  a  mid-channel  depth  of 
from  15  to  16  feet  at  mean  low  water.  Estimated  cost,  $1,306,409,  ?79, 784, 785 ; 
'80,970;  '87,  1208. 
Surveys. 

Maps. 
'81,  1132;  '83,  946;  '84, 1132;  '85,  1250;  '86,  1128;  '87,  1214. 


8AIIVT    JOMIV'S    RIYER    AND    FERIVAIVDIIVA,    FI.Am    inside 

passagpe  betureen— Improvbment  of. 

(Continued  from  Vol.  I,  p.  483.) 

A  ppropriation. 

1880 $7,000, '80,  908. 

Statement  of  appropriations  previous  to  1880,  '82,  ID03. 
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SAINT  JOHN'S  BITER  AND  FEBNANDINA,  FLA.— Continaed. 


Contracts. 

1879.  J.  8.  Lawrence,  for  dredgiuff,  at  15  cento  per  cubic  yard,  '80,  967. 
1861.  J.  A.  Clond,  for  diedj^iDg,  at  %  cento  per  cmbio  yard,  '81, 1126. 

Chief  of  EHfiiNSBKS. 
Reporte,  '80,  131 ;  '81, 177 ;  '82. 175 ;  '83, 185 ;  '84, 190 ;  '85, 191 ;  '86, 190 ;  '8?, 
153. 
Enoinxer  in  Chabox. 
Col.  Q.  A.  Gillmore,  1869*'—.    Reporto,  '80, 966;  '81, 1195 ;  '82, 1203 ;  '83, 964 ; 
'84, 1125;  '85, 1234;  '86, 1124 ;  '87, 1199. 
Assistants. 
S.  L.  Fremont.    Report,  '80, 968. 
Lieut.  W.  L.  Fiflk.    Report,  '81, 1127. 
0»e  rations. 
1879-'do;  38,763  cnbic  yards  material  dredged,  '80,  967. 
1880~'81.  8,684  cubic  yards  material  dredged,  '81, 1126. 

1831-^87.  Operations  discontinued,  because  there  seemed  no  urgent  need  for  ito 
continuance  and  no  prospect  of  permanency,  '86, 190 ;  '87, 1199. 
Projects. 
By  Col.  Gillmore,  1875,  for  improvement  of  inside  passage  from  Saint  John's  River 
to  Femandina  by  a  channel  80  feet  wide  and  11  feet  deep  at  high  water. 
Estimated  cost,  $160,000,  '75,  ii,  59;  '79, 98.  Operations  discontinued  in  1881, 
'86. 190. 


SAINT  JOHN*8  BIVEB  TO  jmPITEB  INI.ET,  FLA.— Examina- 

TION  FOR  CANAL  BBTWXEN. 

Engineers. 

Chibf  of  Enqinsbbs. 

Report,  '85,199. 
Enqinbrr  in  Chargx. 

Capt.  W.  T.  RoeseU.    Report, '85, 1291. 
Assistant. 
A.  W.  Barber.    Report,  '85, 129a 
Plans. 
Capt.  Rossell,  in  1884,  considered  the  route  worthy  of  improvement  and  recom- 
mended surveys,  '85, 1292. 
Surveys. 
Ordered  by  act  of  July  5, 1884, '85, 199.    Examination  made  by  Capt.  Roesell  in 
1884, '85, 1291. 


SAINT  JONES  BIVEB,  DEE..— Impbovbmbnt  of. 

Appropriations. 

1881 $5, 000, '81, 799. 

1884 10, 000, '84, 835. 

1886 10, 000, '86, 861. 

1888 15,000,actof  August  11, 1888. 

Statement'  of  appropriations,  '87,  833. 
Contracts. 
18^4.  T.  Draper,  for  dredging,  at  15  cento  per  cubic  yard,  '85,  877. 
1886.  American  Dredging  Company,  at  12  cento  per  cnbic  yard,  '87,  632. 
Engineers. 
Chibf  of  Enoinbbrs. 

Reporto,  '80,  98;  '81,  126, 129;  '82,  124;  '83,  125;  '84, 133;  '85,  129;  '86,  127; 
'87,  89. 
Enoinbbrs  in  Charob. 

Col.  J.  N.  Macomb,  188P-'82.    Report,  '81,  799. 

Capt.  W.  Ludlow,  1882-'83.    Report,  '82,  779. 

Lieut.  Col.  G.  Weitzel,  18t»3-'84.    Report,  '83,  636. 

Maj.  W.  H.  Heuer,  1884-'85.    Report,  '84,  835. 

W.  F.  Smith,  U.  S.  Agent,  1885-'—.    Reoorts,  *85,  877 ;  '86,  8G0 ;  '87, 831. 
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8AI1VT  JONES  BIVfiB,  D£I..-Oontinaed. 

Enfflneers—Continned. 

Capt.  W.  Ladlow.    Report,  '81.  800. 
W.  8.  Edwards.    Report. '81, 8(i9k 
J.N  Odiome.    Report/83,  638. 
J.  M.  Stewart.    Report,  '84,  835. 
Operations. 
l884-'85.  Work  of  deepening  and  Btraigbtening  the  channel  commenced,  '85,  877. 
1685-'86.  54,128  onbic  yards  material  dredged  from  Cherry  Bend  and  Dover  Cat-ofb 

and  at  Cypress  Point  and  Broad  Reach  Shoal,  '86,  86i. 
1886-'87.  55,838  cable  yards  material  dredged  from  the  channel,  '87,  832. 
Pbysical  €liaracteristlcs« 

Description  of  rlyer,  '81,  801. 
Projects. 
By  Col.  Macomb,  1881,  for  excavation  of  a  channel  through  the  bar  at  the  river's 
month  and  at  other  points  to  a  depth  of  3  feet  at  mean  low  water  with  a  width 
of  channel  from  200  to  250  feet ;  also  for  construction  of  3,300  linear  feet  of 
Jetty  at  entrance.    EsUmated  cost,  $35,000,  '81,  799,  801 ;  '87,  831. 
Surveys. 
Ordered  by  act  of  Jane  14, 1880.    Made,  1880,  nnder  direction  of  Col.  Macomb, 
'81,  801. 


SAINT  JOSEPH'S  HARBOR,  miCH.-lMPRoyxMBirr  or. 

(Continned  from  Vol.  I,  p.  485.) 

Appropriations. 

1836-'79 1280,113 

1880 8, 000, '80,  2032. 

1881 10, 000, '81,  2239. 

1882 12, 000, '82,  2321. 

1884 15. 000, '84, 1994. 

1886 10,000,  '86, 1772. 

Total 335,113 

1888 12,000,actof  Angn8tll,1888. 

Contracts. 

1879.  Dewar  &  Corlett,  for  pier  extension,  '80,  2032. 

1886.  Doming  &,  Oliver,  for  materials  for  scow  constmction,  '86,  1773.    Leathern 
&  Smith,  for  plank;  S.  D.  Kimbark,  for  iron;  T.  W.  Kirby,  for  stone;  A.  H. 
Petries,  for  pine  timber,  and  J.  M.  Allmendinger,  for  piles,  '87,  2201. 
Eni^neers. 
Chief  of  Engineers. 
Reports, '80, 218;  '81,296;  '82,  291;  '83,  298;  '84,  300;  '85,  321;  '86,  316;  '87, 
284. 
Engineers  in  Charge. 
Miy.  F.  Harwood,  1880-'82.    Reports,  '80,  2030;  '81, 2238. 
Maj.  D.  P.  Heap,  1882-'83.    Report,  '82,  2:U8. 

Capt.  D.  W.  Lockwood,  1833-'—.    Reports,  '83,  1832;  '84,  1993;  '85,  2086;  '86, 
1771;  '87,2200. 
Operations. 
lij79-'80.  Pier  extension  nnder  Grere's  contract  completed :  dredging  on  enter  bar 
completed;  wing-dam  completed  at  mouth  of  Benton  Harbor  Canal,  '80,  2030. 
1880-^81.  North  pier  extended  50  feet ;  27,137  cubic  yards  dredged  iu  Benton  Har- 
bor Channel,  '81, 2238. 
188l-'82.  No  operations  at  Saint  Joseph's  Harbor ;  deepening  and  reyetting  Ben- 
ton Harbor  Channel  commenced,  '82,  22S^. 
1882-'83.  180  linear  feet  of  south  pier  repaired  and  refilled,  700  linear  feet  of  sand 

fence  built  on  north  side  of  channel,  and  760  on  south  side,  '83,  1832. 
1883-'85.  No  operations,  '84, 1994;  '85,  2086. 
1885-^86.  Breaks  in  the  north  pier  repaired,  '86,  1771. 

1886-^87.  Repairs  to  pile  revetment  and  plant,  and  renewal  of  south  pier  super- 
structure commenced,  '87,  2200. 
Projects. 
For  projects  preVions  to  1886,  see  Vol.  I,  page  487,  Index  to  Reports  of  the  Chief  of 
Engineers. 
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SAIinr  IQ»BrH'»  liABSOB,  MICII.-OQntinned. 

Projects— Continned. 
From  1836  to  1865,  iocliisive,  (156,113  wm  appropriated,  ^66,  iii,  35.    The  projects 
of  1866  and  1>^4  proposed  the  formatioD  of  a  channel  of  entrance  not  less  than 
16  feet  ^eep,  '66,  iv,  HI,  112;  »75,  i,  265  ^  '76,  ii,  518. 
In  1880  the  project  was  modified  by  the  improvement  of  Benton  Harbor  Channel  to 
a  depth  of  12  feet,  together  with  the  revetment  of  the  north  bank  for  a  distance 
of2,500feet, '80,  2a31. 
From  1866  to  1886.  iuolasive,  $179,000  was  appropriated,  when  it  was  estimated  that 
$41,015  would  be  required  to  complete  project,  'Se,  316;  '87,  2201. 
Surveys. 
Maps. 
'82,  2318,2320;  '83,  1833. 


SAIljfT  JOSEP19,  MO.    (See  Missouri  Biyxr  bktwebk  mouth  and  Siottx 

City.) 


SAIIVT  JOSEPH'S  RIVER,  IDAHO.    (See  Cceur  d'Alieke  Lake  and 

BiVER,  Idaho.) 


SAINT  JOSEPH'S  RITEB.  MICH.— Survey  ov. 

[$2,500  appropriated  by  act  of  August  11, 1888.] 
Enirlneers. 

CUIBF  OF  EnOINRBRS. 

Report,  '80,  221. 
Enginebr  in  Charge. 

Maj.  F.  Harwood,  1879.    Report,  '80,  2049. 
Assist  AivT* 
J.  A.  Mitchell,    feeport,  '80,  2050. 
Physical  Characteristics. 

Description  of  river,  '80,  2051. 
Plans* 
By  Maj.  Harwood,  1880,  for  improyement  of  Saint  Joseph's  River  between  Saint 
Joseph  and  Berrien  Springs,  a  distauce  of  15  miles,  so  as  to  give  a  4-foot  slack- 
water  navigation,  by  construction  of  8  dams  and  11  locks  with  the  elevation 
of  bridges,  and  raising  dams  at  Soutli  Bend  and  Mishawaka.     Estimated  cost, 

Maj.  Harwood  considers  cost  of  improvement  not  commensurate  with  commerce  to 
be  benefited,  '80,  2054. 
Surveys. 
Ordered  by  act  of  March  3,  1879.    Made,  1880,  under  direction  of  Maj.  Harwood. 
'80, 2049.  «„  ™-, 


SAIlf T  liAHTBElfCE  RIVJBB— Effrct  of  debpenikg  channel  at  Qai^ 

LOP'S  Rapids. 

Engrineers. 

Chief  of  Engineers. 

Report,  '82,  314. 
Enoinrers  in  Charge. 

Lieut.  Col.  Comstock  and  Maj.  McFarland.    Report,  '82,  2470-2489. 


SAINT  liOUIS  BAT  AND  BIYEB,  "WM.    (See  Superior  Bat.) 
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SAIIVT  LOUIS,  mo.    (See  Mississippi  Riyer  bbtwren  the  mouths  of  thb 
Illinois  akd  Ohio  rivers;  also  Saint  Louis,  ice-harbor  at.) 


SAINT  LOUIS,  mo.— Ice-harbor  at. 

(Continaed  from  Vol.  I,  p.  488.) 

ApproprlatlODS* 

1880 150,000, '80,  1391. 

1881 10,000, '81,  1574. 

The  act  of  Angnst  2, 1882,  provides  for  the  transfer  of  these  appropriations  to  the 
improvement  of  the  Mississippi  River  opposite  Saint  Louis,  '82, 1648. 
Eni^lneers. 
Chief  of  Enoit^brs. 

Reports,  '80,  160 ;  '81,  222, 1574 ;  '82,  220. 
Board  of  Knoinbers. 
Convened  at  New  York  Septemher  30, 1880,  to  report  upon  necessity  for  and  loca- 
tion  of  ice-harbor  accordiDg  to  project  of  Capt.  Ernst,  '81,  1576-1582.    Board 
are  donbtfal  as  to  necessity  of  ice-harbor  at  locality,  '8^,  1575,  1577, 1583. 
(Cols.  Tower,  Newton,  and  Lieut.  Col.  Abbot.) 
Engineer  in  Charqb. 
Maj.  O.  H.  Ernst,  1880.    Reports,  '80, 1390;  '81, 1573, 1578, 1582;  '82, 1648. 
Plaos. 
By  Maj.  Ernst,  1880,  for  formation  of  ice-harbor  at  Cahokia  Chute,  east  of  Arsenal 
Island,  by  construction  of  levees,  damsj  and  jetties.    Estimated  cost,  $182,000, 
'81,  1581, 1582. 
Inexpediency  of  an  ice-harbor  at  locality  proposed,  '8Xi  1575, 1577, 1583. 


SAIlf T  MARK'S  RIVER,  FliA.— Exaionation  of. 

EnKlneers. 

CuiRF  OF  Engineers. 

Report, '84,206. 
Engineer  in  Charge. 

Capt.  A.  N.  Damrell.    Report,  '84,  1222. 
Assistant. 
Lieut.  J.  L.  Lusk.    Report,  '84,  1222. 
Plans. 
lu  18^  Capt.  Damrell  considered  that  the  existing  channel  was  su:Qiciently  ^ood 
for  the  present  requirements  of  commerce,  '84,  1222. 
Suryeys. 
Exuiniiiation  ordered  by  act  of  August  2,  1882.    Made  under  direction  of  Capt. 
Damrell,  '84, 1222. 


SAIIf  T  MART'S  RIYJBR,  OHIO— Examinatiok  or. 

Enirineenu 

Chief  of  Engineers. 

Report,  '81,  314. 
Engineer  in  Charge. 
Maj.  J.  M.  Wilson.     Report,  '81,  2343. 
PliysjcaJ  €baracleri$tl€s« 

River  described,  '81,  2345. 
Plans. 
In  1880,  Maj.  Wilson  did  not  consider  that  the  improvement  of  the  river  for  naviga- 
tion was  feasible,  '81,2345. 
Surveys. 
Examination  ordered  by  act  of  June  14,1880.    Made  nnder  the  direction  of  Maj- 
Wilson, '81,2343. 


468  mDEX  OF 

SAINT   MART'S   RIVEB    TO  OULF    OF    MEXICO.    (See  Cakal 

CONNBCTIMO.) 


SAlIfT  MART'S  RIVER  AND  SAINT  MART'S  FAl.IiS  CANAL, 

MICH*— IMPROVKMKNT  OF. 

(Continued  from  Vol.  I,  p.  490.) 

Appropriations. 

1856-79 12,215,692 

1880.  Saint  Mary's  Falls  Canal  and  River 250, 000,  '80,  206a 

1881.  Saint  Mary's  Falls  Canal  and  Ri  ver 150, 000,  '81,  2266. 

*188;i.  Saint  Mary's  River  (Hay  Lake  Channel).  200,000. '83,   299. 

1884.  Saint  Mary's  River  (Hay  Lake  Channel).  125,000,  '84,  2005. 

ifiQA  5  Saint  Mary's  River  (Hay  Lake  Channel)  1.50, 000,  '86,  1781. 

^*^  \  Saint  Mary's  FaUs  Canal 250, 000,  '86.  1789. 

Totel 3,340,692 

ifioo    JAtFalls ^<>00,000  >     ,    -.„^  ,-,  .mq 

^^'   {Hay  Lake  Channel '  g^^j  OOo  J  »<^*  of  Angust  11, 1888. 

Statement  of  appropriations,  '80,  2068;  '82,  2342. 
Commerce. 

1880.  Canal  commerce, '81,2269. 

1881.  Canal  commerce,  ^82, 2.356, 2364. 

1882.  Canal  commerce,  '83, 1847. 

1883.  Canal  commerce,  '84, 2018, 2020, 2022. 

1884.  Canal  commerce,  '85,  2109. 

1885.  Canal  commerce,  '86, 1789. 

1886.  Canal  commerce.  '87,  2215, 2224, 2229. 

Increased  demands  of  commerce,  '84,  2012,  2015;  '85,  2099,2105, 2106,  2108;  '86, 

1784,1786,1789. 
Necessity  for  dry-dock,  '84, 2031. 
Rules  and  reenlationB  for  use  of  canal,  '85, 2112. 
Comparison  between  commerce  of  Saint  Mary's  Falls  Canal  and  Snez  Canal,  '87, 

Contracts. 

1880.  C.  S.  Barker,  for  furnishing  dredge,  at  |9.75  per  honr ;  Williams  A  Upham, 
for  furnishing  dredge,  at  (12.50  per  hour ;  C.  S.  Barker,  for  canal  excavation, 
at  35  cents  per  cubic  yard ;  W.  S.  Pope,  for  furnishing  brass  and  iron  work,  at 
8  cents  per  pound;  J.  Hickler,  for  furnishing  dredge,  at  |7.48  per  honr,  '80, 
2070.    Failure  of  Larkin  &  Patrick,  '81,  2264. 

1881.  C.  S.  Barker,  for  dredging  in  Saint  Mary's  River,  at  15i  cents  per  cubic  yard; 
C.  S.  Barker,  for  rock  removal,  at  |].80per  cubic  yard,  aud revetment  eonatmc- 
tlon,  at  12  cents  per  cubic  footu  in  the  canal,  '81, 2266. 

1883.  J.  Hickler,  for  dredging  on  Middle  Neebish,  at  72  cents  per  cubic  yard,  '83, 
1838. 

1884.  J.  Hickler,  for  dredging  on  Middle  Neebish,  at  58  cents  per  cubic  yard,  '85, 
2098. 

1885.  Hickler  &  Green,  for  dredging  on  Middle  Neebish,  at  89  cents  per  cubic  yard, 
'85,  2098. 

1886.  Hickler  &,  Green,  for  hire  of  dredge  on  canal  enlargement ;  C.  E.  Mitchell, 
for  construction  of  crib-piers ;  Durcbarme,  Fletcher  &  Co.,  for  iron,  '87, 2216, 
2218;  Hickler  &  Green,  for  dredging,  at  $1.95  per  cubic  yard,  on  Neebish 
Rapids^  '87,  22.-19,  2246. 

1887.  Carkm,  Stickney  &,  Cram,  for  liire  of  dredge  on  canal  enlargement,  '87, 2216, 
2218. 

Enifincers. 
Chief  of  Engineers. 
Reports, '80. 222, 223;  '81,301,302;  '82,295,296;  '83,299,300;  '84,301,302,303; 
'85,  325,  326,  332,  2105 ;  %6, 318, 319 ;  '87,  286, 287. 
Enoinsers  in  Charge. 
Lieut.  Col.  G.  Weitzel,  1873-^83.    Reports,  '80,  2067,  2071;  '81,  2263,  2267;  '82, 
2341,  2355,  2358. 

*The  Mt  of  A.agnst  2,  1882,  provided  (or  the  appUoation  of  $65,000  (balanoe  of  tolU  offered  by  Sute 
of  Hiohigaa)  to  oouvert  old  lock  into  dry-dock,  '81,  388. 
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SAINT  MABT'S  RIVBR  AWD  SAIIVT  jUABT'S  FAI.1.8  GAIVAIi, 

]I|ICH«— Continaed. 

Engineers — Continaed. 

Maj.  F.  U.  Farqahar,  1883.    ^83, 1835. 
Capt.  D.  W.  Lockwood,  1863.    '83,1835. 

Lieut.  Col.  O.  M.  Poe,  1883-'—.    Reports,  '83, 1836 :  '84, 2004, 2016, 2030, 2111 ;  '85, 
2098, 2104, 2108, 21^,  2186 ;  '86, 1777, 1783, 1789, 180^,  ISsa ;  '87, 2214, 2220, 2227, 


A.  Noble.'  Reports, '80,  2070,2071;  '81,2266;  '82,2343. 
E.  8.  Wheeler.    Reports,  '84, 2005, 2018 ;  '85, 2102, 2110. 
JLeirlslation. 

Acts  of  State  of  Michii^an  transferring  control  of  canal  to  the  United  States,  '81, 2267. 

State  aid  for  construction  of  canal,  '82, 2360;  '86, 1792. 

Relating  to  operation  of  canal,  '80, 278. 

Relating  to  use  of  old  lock  as  dryndock, '82,  388. 

Relating  to  transfer  of  old  canal,  '80,  278. 
Operations. 

1879-^80.  By  hired  labor  and  purchase  in  open  market  and  also  by  contract,  work 
was  in  progress  on  the  locks  and  on  the  excavation  of  material  over  shallow 
areas  in  the  canal,  '80,  2070.  Under  contracts  the  excavation  of  five  shoals 
was  in  progress  in  Saint  Mary's  River,  '80,  2071. 

ISSO-'Sl.  Progress  on  canal  constmctiou,  '81, 2267.  Dredging  and  removal  of  bowl- 
ders from  sboals  in  Saint  Mary's  River,  '81.  2267.  Canal  transferred  to  the 
United  States,  '84, 2030.    Operation  of  canal  by  United  States,  *81, 2267. 

1881-'82.  Progress  on  canal  construction,  '82,  2343.  Dredging  and  rook  removal 
from  £ast  Neebish,  '82,  2344.  Tests  of  cement,  '82,  2345.  Operation  of  canal 
by  United  States,  '82, 2355. 

1882-'83.  Extension  of  lock  bulkheads  and  construction  of  slope  wall  at  locks;  re- 
moval of  10,912  cubic  yards  from  channel  approaching  lock  and  14,361  cubic 
yards  from  west  channel  of  East  Neebish,  '83,  1839.  Formation  of  a  17-foot 
dredged  channel  through  Lake  George,  '83,  1840.*  Operations  of  canal  by 
United  States,  '83,  1846. 

1883-'84.  Repairs  at  looks  and  improvement  of  grounds,  '84,  2014,  2017.  118,180 
cubic  yards  dredged  from  Middle  Neebish,  '84,  301,  2006;  '86, 1805.  Opera- 
tions of  canal  by  United  States,  '84,  2016. 

1884-^85.  135,664  cubic  yards  dredged  from  Middle  Neebish,  '85,  2098,  2102 ;  '86, 
1805.    Operations  of  canal  by  United  States,  '85,  2108,  2111. 

1885-'86.  90,280  cubic  yards  removed  from  Middle  Neebish,  '86, 1779,  1805.  Opera- 
tions of  canal  by  United  States,  '86,  1783, 1791,  1809.  History  of  operations, 
'82,2358;  '86,1779. 

1886-'87.  Canal  enlargement  commenced ;  15,700  cubic  yards  material  removed  bv 
dredging;  operations  of  drilling  scow,  '87,  2116.    Operation  and  care  of  canal, 
'87,  2227.    10,863  cubic  yards  removed  from  Neebish  Rapids,  '87,  2239-2241. 
Pbysical  Characteristics. 

Stages  of  water  and  rainfall  records,  '82,  2344 ;  '83, 1840;  '84,  2016. 

Description  of  Saint  Mary's  River,  '82,  2358. 

Description  of  bench-marks,  '84.  2008;  '87,  2242. 

Water-level  observations,  '87,  2217,  2242. 
.Private  and  Corporate  ITorit. 

Description  of  canal  built  by  the  State,  '82,  2360 ;  '86,  1792. 
Projects. 

In  1852  a  grant  of  750,000  acres  of  public  land  was  made  to  the  State  of  Michigan 
for  the  construction  of  the  canal.  The  grant  was  transferred  to  a  company 
who  completed  the  canal  and  turned  it  over  to  the  State  in  1856,  at  a  cost  of 
(999,802.46.  The  canal  as  thus  built  was  100  feet  wide  and  12  feet  deep,  pro- 
vided with  2  locks  350  feet  long  and  70  feet  wide,  with  lifts  of  9  feet,  '66,  iv, 
66;  '70.  160;  '77,  922;  '86,  im 

Previous  to  1870  |210,692  was  appropriated  by  Cougress  and  applied  to  the  improve- 
ment of  the  channel  of  the  river  through  Lake  George  and  the  west  channel  of 
£ast  Neebish,  '82.  2361 ;  '86,  1793. 

In  1869  the  State  of  Michigan  provided  for  the  future  transfer  of  the  canal  to  the 
United  States,  '69,  106;  '70,  163. 

In  1870  Cougre^  made  the  first  appropriation  for  the  enlargement  of  the  canal  to 
a  width  of  100  to  500  feet,  witn  a  depth  of  16  feet,  together  with  the  construc- 
tion of  a  new  lock  515  feet  long,  80  leet  wide,  and  18  feet  lift,  at  an  estimated 
cost  of  $2,460,000,  '70,  160;  '71,  163;  '77,  922 ;  '79,  1644 ;  '82,  2361 ;  '86, 1795. 

In  1881  the  canal  was  transferred  to  the  United  States  by  the  State  of  Michigan, 
'84,  2030. 
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SAINT  ]IIABT*S  RIVER  AIW  SAINT  MART'S  FALLS  CANAL, 

niC  fl« — CoDtioued. 

Projects— Cotiti  nned. 

The  canal  enlargement  was  completed  in  ld83,  at  a  cost  of  $2,171,000,  ^82,  2342: 
'86,  178:J,  IWUI,  1806. 

In  1H80  Col.  Weitzel  proponed  Ihe  further  iniproveiuent  of  the  chauuelsof  Saint 
Mary's  River,  exee)i(  tlirotip;h  Kant  NtohiHti,  8o  an  to  obtain  a  channel  300  feet 
wide  and  16  feet  deep,  at  an  CAtliiiated  coAt  of  |22r>,000,  '80,  2074. 

In  \ii&2  Col.  Weilzel  protM>eed  the  fcrmation  of  a  cliauncl  :{00  feet  wide  and  17  feet 
deep  passinis  thronf^h  Sngar  ]i»)and  Ritpids  and  Hay  Lake,  rejoining  the  Ameri- 
can channel  via  Mi<ldle  Necbinh.  EMtiniated  cost,  $2,127,^2,  '82,  2367;  '83, 
1836;  '84,  2004,  2016;  '86,  1H02,  1805. 

In  1885  the  proposed  de])tb  was  increased  to  20  feet  and  the  estimated  cost  to 
♦2,659,115,  '85,  2100;  '86,  1778;  '87,  223^,  2i45. 

By  Lieut.  Col.  Fot%  1884,  for  a  new  lock  70  feet  wide,  700  feet  long,  with  21  feet 
depth,  built  upon  the  site  of  the  old  lookn,  with  a  deepening  of  the  canal  above 
and  below  the  lock.  Estimated  cost,  |I,609,0K'>,  '84,  2012.  Increased  in  1885 
to  $1,750,000,  '85,  2105.     Kevised  in  18^6  to  r^.oiVi,  176,  '86,  1785. 

By  Lieut.  Col.  F(m;,  1884,  for  a  dry-dock  330  feet  long  and  18  feet  deep,  located  neai 
east  end  of  area  trauKferred  from  Fort  Brady  military  reservation.  Estimated 
cost,  |32:J,H72,  '84,  2033;  '85.  2125. 

Objections  agtuust  use  of  old  locks  for  dry-dock,  '84,  2030;  '85,  2115. 

History  of  pSHt  operations,  '86,  1792. 

In  1886  Col.  ]'oe  revised  the  plan  and  esttmat-es  of  1881  for  the  canal  enlargement, 
wherein  the  proposed  new  loc^  was  increaMcd  to  800  feet  between  the  gates, 
100  feet  wide  throughout,  with  21  feet  of  water  on  water-sills.     Estimated  cost, 
$4,738,865,  '87,  2215,  2217,  2220,  2223. 
Surveys. 

Of  navigable  channels  of  Saint  Mary's  River  ordered  by  act  of  March  3,  1879,  '80, 
223.     Made  nniler  direction  of  Col.  Weitzel,  '80,  2071. 

Between  Mid<lle  Neebish  and  Sugar  Island,  1882,  '83,  18116;  '84,  2005. 

Report  of  Lieut.  Col.  Foe  upon  use  of  old  locks  at  Saint  Mary's  Falls  Canal  as  a 
dry-dock,  '85,  2186. 

Maps. 
Of  canal,  '80,  20<^;  '81,  22b7;  '82,  2342, 
0/  Middle  Neebish,  '84, 2006. 
Of  Hay  Lake  Channel,  '87,  2241. 


SAINT  SimON'S  SOUND9  G A.— Connection  WITH  CUMBEBLAND  Sound. 

(See  CUMDEBLAND  SOUND,  Qa.) 


SALEM  IIAttBCiR,  lA ASS.— Examination  fob  jbttt  at. 
(Continued  from  Vol.  I,  p.  493.) 

Approprlntions. 

H37:V-'79. $25,000. 

Enflrlneers. 

ChIKF   ok   ENGINKER8. 

Report,  '85,  06. 
Enuixurk  in  Chakgr. 
Maj.  C.  W.  Raymond.    Report,  '85,  537. 
Plaus. 
In  1884  Maj.  Raymond  did  not  consider  that  the  harbor  wonld  be4mpr07ed  by  the 
jetty  jiroposcd,  '85,  538. 
Surveys. 
Examination  ordered  by  act  of  July  5,  1834.    Made  under  direction  of  Mi^.  Ray- 
mond, '85,  537. 
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SAI^BM  RIVJBR,  IV.  !•— Improvement  ov. 
(Continued  from  Vol.  I,  p.  494.) 

Appropriations. 

l«71-79 17,000 

1880 3,000, '80,  593. 

1881 3,000  '81,792. 

1882 1,500/82,776. 

•     Total 14,500 

Statement  of  appropriatiooB,  '87,  612. 
COMtracts. 

1):)79.  American  Dredging  Company,  for  dredging,  at  35  cents  per  cubic  yard,  '80, 593. 

1880.  American  Dredging  Company,  for  dredging,  at  40  cents  per  cubic  yard,  '81, 792. 

1881 ,  American  Dredging  Company,  for  dredging,  at  30  cents  per  cubic  yard,  '82, 777. 
JEngineers. 

Chief  or  Enqimkers. 
Reports,  '80,  96;  '81,  125,  129;  '82,  123,  126;  '83,  123;  '84,  132;  '85, 124,  127; 
'86,  122 ;  '87,  84. 
Engineers  in  Charge. 
Col,  J.  N.  Macomb,  1877-'62.    Reports,  '80,  592 ;  '81,  791. 
Capt.  W.  Ludlow,  1882-'83.    Report,  '82,  775,  814. 
Lieut.  Col.  G.  Weit«el,  1883-V4.    Report,  '83,  631. 
Maj.  W.  H.  Heuer,  1884-'85.    Report,  '84.  8:{2. 

Lieut.  Col.  H.  M.  Robert,  1886-'—.    Reports,  '85,  852,  861 ;  '86,  846 ;  '87,  811. 
Assistants. 
J.  J.  Lee.    Report,  '83,  632. 
A.  Stierle.    Report,  '84,  833. 
Operations. 
1879-'80.  6,0:^  cubic  yards  material  dredged  from  the  bar  at  river  moutb,  '80,  593. 
1880-'81.  Dredging  continued  in  increasing  width  of  cut  at  bar,  '81,  791. 
1881-82.  Channel  60  feet  wide  and  from  6  to  7  feet  deep  dredged  from  head  of  canal 

to  above  the  landing,  '82,  776. 
l882-'87.  No  operations,  ^83,  631;  '84,  832;  '85,  853;  '86,  846;  '87,  811. 
Projects. 
Between  1871  and  1881  $10,000  was  applied  toward  the  formation  of  a  channel  8 
feet  deep  at  mean  low  wat'Cr  through  the  bar  obstructing  the  mouth  of  the 
river,  '71,  695;  '78,  442;  '79,  413;  '80.  593;  '81,  791. 
In  1881  operations  were  transferred  to  the  rormation  of  a  channel  60  feet  wide  and 
6  feet  deep  at  low  water  through  the  shoals  above  the  head  of  the  canal,  '81, 
791;  '87,84. 
Surveys. 
Exammation  ordered  by  act  of  March  3, 1882.    Made  under  direction  of  Capt.  Lud- 
low, '82,  814. 
Examination  of  month  ordered  by  act  of  July  5, 1884.    Made,  1884,  under  direction 
of  Mj^.  W.  H.  Heuer,  '85,  860. 


SAI^IIVE  RIVCR,  ARK.— Improvement  of. 

(Continued  from  Vol.  I,  p.  495.) 

Appropriations. 

1880 17,500, '80. 1326. 

1881 5, 000, '81, 1515. 

1882 4, 000, '82, 1586. 

1884 5, 000, '85, 1599. 

Total 21,500 

Commerce. 

Commcrco  influenced  by  i  nwrovcDient,  '8(3,  1326. 

Commerce  does  not  justify  further  appropriations,  '84,  1404;  '86,  1388;  '87,  1506, 
1546. 
EiiSineers. 
Chief  of  Engineers. 
Reporte,'80,156;  '81.218;  '82,216;  '83,224;  '84,231;  '85,250;  '86,243;  '87, 
204,210. 
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SAI.1IVE  BIVEtt,  ABK.-Ooiitiiined. 

E  ng^ineefs— Continaed, 
Enginkkrb  in  Cuargb. 
Mai.  W.  U.  H.  Bonyaard,  1878-'81.    Beports,  '80,  1325;  '81,  1435. 
Capt.  T.  H.  Handbory,  1881-^84.    Keporta,  '81,  1515;  '82,  1585;  '83,  1174. 
Mai.  M.  B.  Adams,  1884-^85.    Report,  '84,  1404. 
Capt.  H.  8.  Taber,  1885-'—.    Reports,  '85,  1598;  '86, 1387;  '87,  1505, 1546. 

AflSISTAMT. 

'  E.  C.  Wiley.    Report,  '85,  1699. 
Operations. 

1880-'H].  Improyement  of  river  began  by  removal  of  loss  and  snags,  '81,  1435. 

18dl-'82.  466  snags,  1,300  logs,  and  5,633  trees  removed.  '82.  1585. 

188'i-'83.  3,772  trees,  554  snags,  a  dam,  a  raft,  and  drift-piles  removed,  '83,  1174. 

1883~'84.  No  operations,  '84,  1404. 

1884-'85.  1,200  snags,  3,985  trees,  and  1,463  logs  removed  ftom  channel,  '85,  1598. 

18d6>'87.  No  operations,  '86,  1388;  '87,  1506. 

In  1887  it  was  considered  that  the  exibting  commerce  of  the  river  did  not  Jaslify 
further  expenditures,  '87,  1506,  1546. 
Projects. 

By  Mi^.  Benyaard,  1879,  for  improvement  of  river  as  high  as  practicable  or  as  will 
be  warranted  by  commerce,  by  removal  of  snags,  logs,  trees,  and  similar  ob- 
structions.   Estimated  cost,  $30,151,  '79,  1006;  '80,  1325. 

Further  appropriations  not  recommended,  '86,  1386;  '87,  1547. 
Surveys. 

Examination  ordered  by  act  of  Angust  5, 1886.  Made,  1887,  under  direction  of  Capt. 
Taber,  '87,  1546.  Capt.  Taber  reports  further  survey  or  improvement  as  un- 
necessary, '87, 1546. 


SAIiKEIIAT€lIIE  BITER,  S.  €.— Improvembnt  or« 

Appropriations. 

11582 $5, 000. '83,  891. 

1884 3, 000, '84,  1096. 

1886 2, 000, '86,  1086. 

1888 3, 000,  act  of  August  11,  1888. 

Commerce. 

Value  of  timber  shipment,  '84, 1096. 
EnflTineers. 

CUIRF  OF  ENGINSBBS. 

Reports,  '80,  132;  '81, 179;  '83,  174;  '84,  181;  '85,  182;  '86,  180;  '87,  144. 
Engineer  in  Charge. 
Col.  Q.  A.  Gillmore,  1880-'->.    Reports,  '81,  1143 ;  '83,  890 ;  '84, 1094 ;  '85,  1192  ; 
'86,  1084;  '87,  1146. 
Assistants. 
q^pt.  J.  C.  Post.    Report,.'81,  1146. 
Capt.  T.  N.  Bailey.    Reports,  '83,  891 ;  '84,  1097. 
Lieut.  F.  v.  Abbot.    Reports,  '85,  1195 ;  '87,  1 148. 
Operations. 
1883-'84.  1,810  snags,  roots,  trees,  and  similar  obstructions  removed  from  channel, 

'84,  1095. 
1884-'85.  9,490  snags,  stumps,  and  overhanging  trees  removed,  100  outlets  closed 

and  two  shoals  removed,  '85, 1194. 
1885-'86.  No  operations,  '86,  1085. 

1886-'87.  600  overhanging  trees  removed,  one  daiu  built  to  remove  local  shoal,  and 
*x9  outlets  clobed,^87,  1147,  1149. 
Physieal  Characteristies.  « 

Description,  '81,  1143. 
Projects. 
By  Col.  Gillmore,  1880,  for  improvement  of  the  river  by  removal  of  pile  obstruc- 
tions at  Hickory  Hill  and  removal  of  logs  aud  shoals  for  a  distance  of  65  milea 
to  render  the  river  navigable  for  rafts  aud  flat-boats.    Estimated  cost,  $18,000, 
'81,  1144;  '87,  1146. 
Surveys. 
Kxuinination  ordered  by  act  of  June  14, 1880.    Miulc,  1880,  under  direction  of  Lieut. 
Col.  Gillmore,  '81,  1143. 
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SAI.1II01V  BITEB,  N.  T.,  BEI.OW  FOBT  eOTiNGTOlft  N.  T.- 

SU&VXT  OF. 

Cbikf  of  Enqinbbbs. 

Report,  '85,  358. 
Enginber  in  Chabob. 

Lieut  Col.  H.  M.  Robert.    Report,  ^85,  2286. 

ASSIBTANT* 

L.  Y.  Sohermerhom.    Report,  '85,  2269. 
Physical  Characteristics. 

DescriptioD  of  locality,  '85,  2287. 
Character  of  river-bed,  '85,  2289. 
Plans. 
By  Lieut.  Col.  Robert,  1864,  for  the  formation  of  a  dredged  channel  75  feet  wide 
and  12  feet  deep,  from  Salmon  street  in  Fo  t  Coyin|{ton  to  the  United  States 
boundary  line.    Estimated  cost,  $40, 000,  '85,  2288,  2290. 
Snrrejrs. 
Ordered  by  act  of  July  5, 1884.    Made  under  direction  of  Lient.  Col.  Robert,  '85, 


Maps. 
Below  Fort  Covington,  '85,  2290. 


SAIjIVION    BIVEBy   IV.   T.— Examination    for    harbor    of    rbfuob    at 

MOUTH  OF. 

(Continued  from  Vol.  I,  p.  495.) 

Engrineers. 

Chibf  OF  Enginbbbs. 

Report,  '85,  352. 
Enginrbr  in  Chargb. 
Lieut.  Col.  H.  M.  Robert.    Report,  '85,  2291. 
Plans. 
In   885,  Lient.  Col.  Robert  considered  that  the  demands  of  commerce  would  not  jus- 
tify the  necessary  expenditure  to  construct  a  harbor  of  refuge  thereat,  nor 
that  the  locality  was  worthy  of  improvement,  '85, 2292. 
Surveys. 
History  of  previous  surveys,  '85,  2291. 

Examination  ordered  by  act  of  July  5,  18;^.    Made  under  direction  of  Lieut.  Col. 
Robert, '85,  2291. 


SAI.T  BITEB,  KT. 

Examination  ordered  by  act  of  August  5^  1888,  '87,  249. 


SAN  AIVTOHriO  CREEK,  CAL.    (See  Oakland  Harbor,  Cal.) 


SAUr  CABIiOS  BAT,  FI^A.    (See  Ciiarix>ttu  Harbor,  Fla.) 


SAND  BEACH,  IjAKE   HUBOUT— Harbor  of    refuge  at,  construc- 
tion OF. 


(Continued  from  Vol.  I,  p.  248.) 


A  ppropriatlons. 


..     $700,000 
1880 75, 000, '80,  2075. 
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SAND  B£ACH,  I^AKE  HUKON— Contiiiiied. 

A»|Nr»piilUioils— Continued. 

J«^A $50,000,  '81,  2272. 

]^^ 75.000, '82,2370. 

1884 75,000, '84,  2048. 

1886 75,000, '86, 1833. 

Total 1,050,000 

J888. 70.000.  act  of  Aujfmjt  11, 1888. 

List  of  appropriations  previous  to  1880,  '81, 2272. 
Commerce. 

Statement  of  vessels  seeking  refuge  at  harbor  from  1877  fo  1896,  inclusive,  '87, 226L 

Cod  tracts* 

1680.  J.  W.  McGinn,  for  timber,  '80,  2076.    H.  T,  Stock,  furnishing  dredge,  t7.©> 

£n  ^2i%  ®^'  ^''^'    ^«^<^^»'"®»  Fletcher  &  Co.,  for  iron,  at  4i  cents  per  pound, 

1881.  C.  F.  Dunbar,  for  furnishing  dredge,  tug,  and  scows,  at  $7.50  per  hour,  '81, 

^^^;tI:  M.  Hubbell,  for  use  of  tug,  '82,  2370.  J.  Van  Biiskirk,  for  timber.  '83, 
1B71.  J.  Stover,  for  iron,  at  3  cents  per  pound,  '83,  1872.  J.  Hickler.  for  hire 
of  dredge,  tug,  and  two  scows,  '83,  1872. 

188:}.  Blancbard  &  McAlpine^  for  use  of  tug,  '83,  1872. 

1IS84.  Brooks,  Joslyu  &  Co.,  for  timber  ami  plauk,  '85,2151.  G.Talbot,  for  furnish- 
ing a 'Iredge,  a  tug,  and  two  dump  sjowh,  '85,  2151.  C.  Currie,  for  furnishing 
tug,  '85, 2151.    W.  H.  McCurciy  &  Co.,  for  iron,  '85, 2151, 

1885.  I.  P.  Donaldson,  for  paints  and  oils,  '85,  2157. 

1886.  Brooks  &  Joslyn,  for  timber,  »86,  18;}0.  H.  D.  Edwards,  for  supplies.  '86, 
1833.  J.  Jenks  &  Co.,  for  supplies,  '86,  1834.  D.  Bell,  for  steam-launch  con- 
struction,  at  $5,2o0,  '86, 1837.  H.  Howard  &  Co.,  for  furnishing  timber  and 
iron,  '87,  2258.  ** 

1887.  Brooks,  Joslyn  <&  Co.,  for  timber;  Ducharme,  Fletcher  &  Co..  for  iron* 
McNeills  <&  Johnson,  for  stone,  '76, 2257.  '  ' 

ISngrineers. 

ClIIKP  OF  EnGINSBRS. 

^VJS^^S^l^^'''^'  '®^'  ^^'  '®2,296;  '83,  303;  '84,  305;  '85,  328;  '86,  322;  '87, 
Engineers  in  Charge. 
Maj.  G.  Weitzel,  1873-'83.    Reports,  '80,  2074;  '81,  2270;  '82,  2369 
Lieut  Col.  O.  M.  Poe,  1883-'—.    Reports,  '83,  1870;  '84,  2046:  '85,  2151:  '86 
1829,1836;  '87,2256,2261.  *^      »        >  ,        ,  ,   oa,^ioi,   oe, 

Assistant 
C.  P.  Gilbert.    Reports,  '80,  2076;  '81,  2273;  '82,  2370;  '83, 1872;  '84,  2048 
Operations,  ' 

1879-'80.  585  linear  feet  crib- work  placed  in  extension  of  lake  arm  of  breakwater* 
650  linear  feet  superstructure  built  aud  Ailed,  '80,  2074,  2075.  ' 

1880-'81.  585  linear  feet  superstructure  built;  580  linear  feet  crib-work  sunk  in  ex- 
tension of  lake  arm  of  breakwater,  '81,  2271. 
1881-82.  520  linear  feet  crib-work  added  to  lake  arm  of  breakwater,  '82  2369. 
ie82-'83.  520  linear  feet  crib-work  added  to  south  arm  of  breakwater,  'fiaf  1870 
1883-'84.  2,755  linear  feet  crib- work  placed  in  breakwater;  49,039  cubic  vardfi  »& 
terial  dredged,  '84, 2046.  ^  *' 

1884-'85.  1,075  linear  feet  superstructure  built,  27,740  cubic  yards  material  dredcrtful 
and  260  linear  feet  fac«-w^ll  built,  '85,  2152.  ^"K«i, 

1885-'86.  Extensive  repair  and  recouHtructiou  work  done  on  piers  damaged  bv 
storm,  '86,  1827.  Construction  of  steam-launch  commenced  under  ocmtntrf 
'86,  1829,  iaJ6.  ' 

1886-'87.  Extensive  repairs  to  cribs  in  progress,  '87,  2256.  Completion  of  steAm 
launch  at  a  cost  of  $5,901,  '87,  2261.  ^™' 

Projects. 
By  Board  of  Engineera,  1871,  for  harbor  of  refuge  formed  by  a  breakwater  com- 
posed of  a  sea  and  shore  arm  of  an  aggregate  length  of  7,000  feet,  and  con- 
sistiiig  of  timber  crib-work  with  stone  filling,  inclosing  an  area  which  is  to 
bo  deepened  by  dredcing  where  jiccessary.  Cost  estimated  by  Board  at 
11,452,550,  '73,  294;  '77,  927;  '85,  2156. 
In  1877,  under  the  experience  of  work  already  done,  M  nsiderod  that 

tlio  project  might  be  accomplished  for  J|ri55,000,  '7  >-  *qj   f^y^ 

^•'  ^8H7,  after  the  apprnpriatiou  of  $1,050, 000,  it  was  c  »,000  Would 

^  required  t^  complete  tho  project,  inclusive  of  *2i}b. 

rs. 

2372;  '84,  2048;  '85,  2156;  '86,  1830. 
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HAN  DIEOO  HARBOR^  €AL.— Improvbmbnt  of. 
(Continaed  from  Vol.  I,  p.  496.)    . 

I^2-79 $111,000 

1886.  Survey  of  San  Diego,  Newport,  and  San  Luis 

Obispo  harbors 6,  OOO, '87,  2433. 

1J288 1,000,  act  of  August  11, 1888. 

Eiiffineero, 
Cjiikf  of  Engixkkrs. 
Reports,  '80,  236;  '81,  324;  '82,  318,  '83,  330;  '84,334;  '85,  360;  '86,  353;  '87, 
320.    . 

CoL  C.  S.  Stewart,  1875-'87.    Reports,  '80,  2247;  '81, 2525 ;  '82, 2641 ;  '83, 1995 ; 

'84,  2-213 ;  '85, 2349 ;  '86, 1917. 
Maj.  VV.  H.  H.  Benyaura,  1887-'—.    Report,  '87,  2431. 
Operations. 

l879-*80.  Repairs  to  levee  embankments,  '80,  2247. 

m80-'8l.  Repairs  to  levee  embankments,  '81,  2525. 

le8l-'82.  Repairs  to  levee  embankments^  '82,  2641. 

1882-'83.  Repairs  to  levee  embankments,  '83,  1995. 

188:i-'84.  Repairs  to  levee  embankments,  '84,  2213. 

lH84-'85.  Repairs  to  levee  embankments,  '85,  2349. 

18e5-'87.  No  repairs,  '86,  1917  ;  '87,  2431. 
Projects. 

The  project  of  1875  proposed  the  improvement  of  San  Diego  Harbor  hj  cbauging 
the  river  back  into  one  of  ita  former  outlets  in  False  Bay  by  cutting  a  new 
channel  and  closing  the  old  one  by  an  embankment,  '76,  ii,  632.  The  project 
was  completed  in  1877,  '77,  999.  Subsequent  operations  confined  to  repairs  to 
embankments,  '86,  1917  ;  '87,  2431. 


SANDUSKY  CITT  HARBOR,  OHIO— Improvement  of. 
(Continaed  from  Vol.  I,  p.  497.) 


Appropriations. 


,..  9222,980 

1880 12,500, '80,  2111. 

1881 10,000, '81,  2295. 

1882 10,000,  '82,  2391. 

1884 •20,000, '84,  2090. 

1886 5, 000, '86, 1857. 

Total 280,480 

1888 40,000,  act  of  August  11, 1888. 

Commerce. 

Commercial  statistics,  '87,  2340. 
Contracts* 

1879.  J.  C.  &  J.  H.  Davis,  for  dredging,  at  12  cents  per  cubic  yard,  '80, 2111. 

1880.  W.  Bichardson,  for  dredging,  at  20  cents  per  cubic  yard,  '81,  2295. 

1881.  W.  Richardson,  for  dredging,  at  16  cents  per  cubic  yard,  '81,  2295. 
1832.  W.  Richardson,  for  dredging,  at  12  cents  per  cubic  yard,  '83,  1896. 
1884.  Stang  &<Gillmore,  for  dredging,  at  17^  cents  per  cubic  yard^  '85, 2218. 
1886.  Carkin,  Stickney  d&  Cram,  for  dredging,  at  15  cents  per  cubic  yard,  '87, 2303. 

Chief  of  SNGiNESRa. 
Reports, '80, 224;  '81,306;  '82,  300;  '83,  308;  '84,  311;  '85,  335;  '86,  330;  '87, 
297,  303. 
Engineers  in  Charge. 
Maj.  J.  M.  Wilson,  187^*83.    Reports,  '80.  2105 ;  '81,  2-:i93;  '82,  238). 
Maj.  L.  C.  Overman,  1883-'—.    ReporU,  '83,  1894;  '84,  20«8;  '85,  2216;  '86, 
1855;  '87,  2302,  2335. 

*Soe  act  ot  AuRuat  6, 1888 ;  '86,  447. 


476  mD£X  OF 

SAMDVSKY  €1TY  HABBOB^  OH10-€oniiiiaed. 

Operations. 

HiHtory  of  the  work,  '80,  210&. 

1879-^80.  80,861  onbio  yards  material  dredged  from  channel  and  onter  bar,  'SO,  2109. 

1880-'81.  46,666  cubic  yarda  material  dredged  from  channel  on  the  <' Clock"  and 

'<  Middle"  ranges,  '8X.  2294. 
1881~'82.  49,934  oabic  yards  material  dredged  within  the  bay  and  fiom  channel 

throagh  outer  bar,  '82,  2390. 
1882-'83.  b0,000  cubic  yards  material  dredged  fh>m  channel  parallel  to  city  docks 

and  the  ''  Clock  "  Range,  '83,  1895. 
188a-'84.  10,000  cubic  yards  material  dredged  from  the  outer  bar,  '84,  2089. 
1884-'8&.  51,941  cubic  yards  material  dredged  from  channel  through  the  bar,  '85, 

2217. 
1885-'86.  No  operations  for  lack  of  funds,  '86,  1865. 
l88G-'87.  Dredging  in  progress,  '87,  2302. 
Plans. 
liy  Mai.  Wilson,  1882,  for  increasing  the  channel  depth  to  16  feet,  at  an  estimated 

cost  of  161,000,  '82.  2390 ;  '87,  2337. 
By  Maj.  Overman,  1^7,  for  increasing  channel  depth  to  17  feet^  at  an  estimated 

cost  of  $111,000.  '87,  2337. 
By  Maj.  Overman,  1887,  for  the  formation  of  a  straight  channel  by  dredging  from 

the  north  end  of  Cedar  Point  to  the  east  end  of  the  existing  channel  in  front 

of  the  city,  the  channel  to  be  200  feet  wide  and  17  feet  deep.    Estimated  cost, 

•96,712,  '87,  2337,  2339. 
Projects. 
1^'rom  1844  to  1879,  inclusive.  |222,580  was  appropriated  and  expended  on  the  pro- 
tection of  Peninsula  Point  and  in  dredging  on  the  outer  and  inner  bars,  '80, 

2105-2109;  '87,2306. 
HiHtory  of  operations  and  projects  prior  to  1880,  '80,  2105. 
By  Lieut.  Col.  N.  Michler,  ISTT,  extended  as  to  limits  of  channel  by  Mbj.  Wilson, 

1880,  provides  for  excavation  of  a  channel  200  feet  wide  and  15  feet  deep 

through  the  outer  bar  and  in  the  bay  up  to  within  50  feet  of  the  dock-line,  aud 

then,  parallel  to  the  docks,  with  a  widtn  of  100  feet  and  a  depth  of  15  feet,  '80, 

2110;  '87,2302,2336. 
From  1880  to  1886,  inclusive,  $67,500  was  appropriated  and  applied  upon  the  project 

of  1880.    In  1887  $61,000  was  estimated  as  required  for  completion  of  entire 

project,  '87,  2305. 
Surveys. 
Of  harbor  made,  1879, '80, 2109. 
Survey  ordered  by  act  of  August  5, 1886,  tiom  north  end  of  Cedar  Point  to  east  end 

of  existing  channel.    Made  nuder  direction  of  Maj.  Overman,  '87,  2336. 


SAHTDUSKT  BIVEB,  OHIO— Improveiibmt  of. 

(Continued  from  Vol.  I,  p.  499.) 

Appropriations. 

l867-'79 130,000 

1880 10,000, '80,  2114. 

1881 7,500, '81,  2298. 

1882 4,000,  '82,  2392. 

Total 51,500  ' 

Contracts. 

1860.  W.  Richardson,  for  dredging,  at  19  cents  per  cubic  yard,  '81,  2299. 

1881.  W.  Bichardson,  for  dredging,  at  17  cents  per  cubic  yard,  '81,  2299. 

1882.  L.  P.  &  J.  A.  Smith,  for  dredging,  at  12  ceuts  per  cubic  yard,  '83,  1898. 
Eni^ineers. 

Chief  of  Emoimbbbs. 
Reports,  '80,  225 ;  '81,  307.  314 ;  '82,  301 ;  '83,  309 ;  '84, 312 ;  '85, 337 ;  '86,  331  j 
'87,  298. 
Engineers  in  Charge. 
Maj.  J.  M.  WilBon,  1880-'83.    Reports,  '80, 2112,  2114 ;  '81,  2296,  2299 ;  '82,  2391. 
Maj.  L.  C.  Overman,  1883-^—.    Eeporta,  '83, 1897 ;  '84, 2091 ;  '85, 2218 ;  '86, 1857 ; 
'87,  23UG. 
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SABTDUSKT  BITER,  OHIO— GonUnued. 

Operations. 

History  of  the  work,  '80,  2112. 

Idti0-'8l.  44,976  cubic  yards  material  dredged  from  the  varioas  bare,  '81,  2297. 

1881-82.  38,000  cubic  yards  material  dredged  from  channel  through  outer  bar,  '82, 


1882-'83.  25,000  cubic  yards  material  dredged  from  channel  in  the  bay,  '83, 1897. 
lH83-'87.  No  operations,  '84,  2091 ;  '85,  2219 ;  '86,  1857 ;  '87,  2306. 
Physical  Charaeleristics. 

Description  of  river  and  its  obstructions,  '81,  2300. 
Projects. 
From  1867  to  1872,  inclusive,  $30,000  was  appropriated  and  expended  in  formation 

of  a  dredged  channel  through  the  bare  below  Fremont,  '80,  2112. 
By  Maj.  Wilson,  1880,  for  improvement  of  river,  by  excavation  of  a  channel  100  feet 
in  width  and  9  feet  in  depth  through  the  various  bare  between  the  city  of  Fre- 
mont and  the  9-foot  curve  in  Sandusky  Bay.    Estimated  cost,  $44,000,  '81, 2297, 
2298 ;  '87,  2306, 
Surreys. 
Of  river  near  Fremont  ordered  by  act  of  June  14, 1880.    Made,  1880.  under  direction 
of  Maj.  Wiison,  '81,  2299. 


SABTDT  BAT  (BcMskport),  RIASS.— Harbok  or  REFuax  at. 

Appropriations. 

1829-'47 $69,232.57. 

1884 100, 000, '85, 521. 

1886 100,000, '86,583. 

1888 100,000,  act  of  August  11,  1888. 

Commerce. 

Necessity  for  harbor  of  refuge,  '84, 571, 578 ;  '85, 525. 

Advantages  of  Sandy  Bay  as  a  harbor  of  refuge,  '85,  529. 

Anchorage  capacity  of  harbor,  '84, 579 ;  '85, 531. 

Requirements  of  a  harbor  of  refuge,  '85,  5SQ, 

Statistics  relating  to  wrecks,  '85,  529. 
Contracts. 

1885.  Fidgeon  Hill  Granite  Company,  for  rubble-stone  for  breakwater  construction, 
at  $1.67  per  ton, '86,  582. 

1886.  Bridge  water  Iron  and  Steel  Company,  for  a  wrought-iron  spindle  to  mark 
Avery's  JMne,  at  5i  cents  per  pound,  '86,  582.  G.  W.  Townsend,  for  drilling 
hole  in  rock  to  receive  iron  spindle  for  $900,  '86,  582.  G.  W.  &  F.  Smith,  for 
cast-iron  ring  to  hold  spindle  in  place,  '86,  582.  Rockport  and  Pidgeon  Hill 
Granite  Company,  for  breakwater  stone,  at  71  cents  per  ton,  '87, 498. 

Engineers. 
Chief  of  Enginbbrs. 

Reports,  '84,  79 ;  '85,  66, 522 ;  '86,  67 ;  '87,  24. 
Board  of  Enginkkrb. 
Constituted  by  S.  O.  No.  91,  C.  of  E.,  1884,  to  consider  location,  plan,  and  estimates 
for  a  national  harbor  of  refuge  at  Sandv  Bay,  Mass.    Report,  '85,  523,  528. 
(Col.  Blunt,  Lieut.  Cols.  Craighill  and  McFarlanci,  and  M^.  Raymond.) 
Engineers  in  Charge. 
Col.  G.  Thorn,  1882-'83.    Report,  '84,  565. 
Maj.  C.  W.  Raymond,  1883-'86.    Reports,  '84,  565 ;  '85,  520,  530. 
Lieui.  Col.  G.  L.  Gillespie,  1886-'—.    Reports,  '86, 580 ;  '87,  497. 
Assistant. 
S.  Haagensen.    Report,  '84,  576. 
Operations. 
1885-'86.  49,762  tons  of  mbble-stpne  placed  in  the  breakwater,  '86, 582. 
18d6-'87.  109,237  tons  of  stone  deposited  in  breakwater ;  iron  spindle  erected  on 
Avery's  Ledge,  '87,  498. 
Physical  Giiaracteristics. 
Description  of  Sandv  Bay,  '84,  565, 577. 
Tidal  observations, '84, 577. 
Character  of  bottom,  '84,  577. 
Plans. 
Location  of  breakwater  proposed  by  Col.  Thom,  1882,  '84.  566. 
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SABIPY  BAT,  mABU.-Coutmwid, 

Plans— Continaed. 

Looation  proposed  by  Mi^.  Raymond,  ld83,  boff  inning  at  A  veiy's  Led^,  thenoe  nortM 
by  west,  one-half  west,  for  a  distance  of  S,000  feet ;  thenoe  coming  to  the  west- 
ward  for  a  distance  of  1,S00  feet ;  thence  nortliwest  for  a  distance  of  4,820  feet, 
the  breakwater  to  consist  of  an  eurockment  of  granite  qaarry  groat,  with  its 
top  snriace  15  feet  below  low  water,  sozmoanted  with  masonry  soperstrnctare 
carried  8  feet  above  high  water.  Estimated  cost,  ^,000,000,  '84,  567-570; 
'85,  520 ;  '86,  582.  Consideration  of  cross-seotioy,  '84,  571. 
'The  Board  of  Engineers  recommend  location  prop<^ed  by  MaJ.  Raymond  if  a 
national  harbor  of  refdge  of  the  first-class  is  to  be  constmoted,  '85,  529. 

Looation  suggested  by  Board  of  Engineers,  1884,  for  a  smaller  breakwater  at  an 
estimated  cost  of  $1,000,000,  '85,  539,  531. 
Projects. 

The  project  of  M^j*  Raymond  of  1884  contemplates  the  constmction  of  a  **  national 
harbor  of  refnge  of  the  first-class"  at  Sandy  Bay,  Mass.  The  project,  as  ap- 
proved by  the  Board  of  Engineers  of  1884,  was  for  a  breakwater  abont  9,000 
feet  long,  starting  at  Avery's  Ledse  and  rnnnine  to  Abner's  Ledge ;  thence  in 
a  northwesterly  oirection  to  the  26-foot  curve  of  depth  off  Andrew's  Point,  the  . 
breakwater  to  be  formed  to  the  level  of  22  feet  below  low  water  of  random 
stone  and  with  a  width  at  top  of  40  feet,  above  which  will  be  built  a  masonry 
wall  whose  top  will  be  15  feet  wide  and  carried  8  feet  above  high  water.  The 
details  of  the  masonry  construction  were  not  definitely  adopte<l.  The  esti- 
mated cost  of  the  work  was  abont  1^,000,000,  with  12,500,000  additional  for 
buoyage,  lighting,  and  d^nse,  *Q%,  567,  570 ;  '85,  229;  'M,  67,  681,  582 ;  '87, 
24,  497,  498. 

In  1885  Ma^.  Raymond  proposed  the  constmction  of  a  pier  upon  Avery's  Ledge  to 
define  its  locality  and  to  form  one  end  of  a  futnre  breakwater,  '88,  581. 
Surveys. 

Ordered  by  act  of  August  2,  1882.  Preliminary  examination  made  under  direction 
of  Col.  Thom,  '84,  562.  Survey,  1883,  made  under  direction  of  11%}.  Raymond^ 
'84,  565. 

Maps. 

.   Showing  proposed  location  of  breakwater,  '86, 582 ;  '87, 498. 


S AUTDT  HOOK  BAR,  cbannel  through.    (See  Nsw  Tork  Harbor,  N.  Y.  ) 


8AN|>T  BITER,  VA.  AND  KT.    (See  BioSakdt  Rivbr.) 


SAJV  FRANCISCO  HARBOR  AND  INTERIOR  BAVS-SURVKT  of. 
(Continued  from  Vol.  I,  p.  501.) 

4PPri»priatiovi8« 

1886.... fll. 000, '87,  2426. 

Engineers* 

Chief  of  Enoinbers.* 

Report,  '87,  318. 
Engineer  in  Charge. 

CoLG.H.Mendell.    Report, '87, 24%. 
Surveys. 
Ordered  by  act  of  August  5, 1886,  '87, 2426. 


SANOAHON  RITER,  ILL.— Examination  of. 


Commerce. 

Commercial  statistics,  '84,  1953, 1956. 
Bridges  without  draws,  '84,  1954. 
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SANGAMOIV  BITSB,  II^I^.-CoDtlnned. 

Chief  of  Engineehs. 

Report,  '84,  "^91. 
Engineer  in  Charge.  -  • 

M>!j .  W. «.  H.  Beny aurd.    Report,  '84, 1952. 
Physical  Charaeteristics* 

Deecription  of  river,  '84, 1955. 
Flans. 
By  Mj^*.  Benyaard,  1884,  for.the'improyemeat  of  the  river  from  its  mouth  to  Peters- 
bargb,  so  as  to  be  navigable  at  or  above  a  4-foot  stage,  by  removal  of  natural 
obstructions,  closing  outlets,  and  rectifying  the  channel  at  bends.    Estimated 
cost,  $60,009,  '84, 1957. 
Surveys. 
Examination  ordered  by  act  of  August  2, 1882.    Made  under  direction  of  Mm.  Ben- 
yaurd, '84,  1952, 


SAN  JACIIVTO  BITER.    (See  Oalyeston  Bat  Ship  Canal,  Tex.) 


SAM  JOAQUIN  RITEB9  €AIi.~-lMPRoyEBfENT  of. 

(Continued  from  Vol.  I,  p.  501.) 

Appropriations. 

Itt76 120,000 

1880 20, 000, '80,  236. 

1881 40,000, '81,  2474. 

1882 40,000,^82,2538. 

1884 20,000, '84,2197. 

1886 18,750, '86,  1923. 

Total 158,750 

1888 25,000,  act  of  August  11,  1888. 

Contracts. 

18S0.  B.  C.  Jackson,  cnt-off  excavation,  at  23  cents  per  cubic  yard,  '81,  2475. 

1881.  Oakland  Dredging  Company,  cut-off  excavation,  skijfXi  cents  per  cubic  yard, 
'81,  2475.  T.  H.  Williams,  for  dredging,  at  45  cents  per  cubic  yard,  '81, 2475. 
A.  Gall,  for  dredging,  at  46  cents  per  cubic  yard,  '81,  2475.  N.  H.  Eaton,  for 
snagging,  at  |62.50  per  snag,  '82, 2539.  J.  M.  Lemon,  for  brush  dam  construc- 
tion, '82,  2539. 

1882.  A.  Gall,  for  dredging,  at  40  cents  per  cubic  yard,  '83, 1975.  A.  McKinnon,  for 
barrier  construction,  at  $3.50  per  linear  foot,  '83, 1975. 

1883.  W.  Gwynn,  for  dredging,  at  16  cents  per  cubic  yard,  '83, 1975.  J.  Racket,  for 
dredging,  at  23  cent-s  per  cubic  yard,  '84, 2198. 

1884.  T.  H.  Williams,  for  dredging,  at  15  cents  per  cubic  yard,  '85,  2355.  Von 
Schmidt  &  McNee,  for  dredging,  at  17.49  cents  per  cubic  yard,  '85, 2355. 

1886.  H.  Lynch,  for  dredging,  at  24t  cents  per  cubic  yard,  '87, 2440. 
Engineers. 
Chikf  of  Enginkers. 
Reports, '80, 236;  '81,322;  '82,316;  '83,328;  '84,832;  '85,361;  '86,354;  '87, 

Enginkers  in  Charge. 
Lieut.  Col.  C.  8.  Stewart,  1875-'81.    Report,  '80,  2248. 
Lieut.  Col.  G.  H.  Mendell,  1881-'85.    Reports,  '81, 2476 ;  '82, 2536 ;  '83, 1973 ;  '84, 

2195. 
Capt.  A.  H.  Payson,  1885-'—.    Reports,  '85,  2353 ;  '86,  1921 ;  '87,  2437. 
Assistant. 
W.  P.  Smith.    Reports,  '83,  1976 ;  '85,  2356. 
Operations. 
No  operations  from  1878  to  1880. 

1880-'81.  8,760  cubic  yards  material  dredged  from  Stockton  Slough,  '81,  2473. 
1881-'82.  81,708  cubic  yards  material  dredged  from  Stockton  and  Mormon's  sloughs, 
under  contract ;  21,142  cubic  yards  material  dredged  from  Stockton  Slough  by 
city  of  Stockton ;  111  snags  removed  ;  brush  dams  built  at  four  localities,  '82, 
2536,2537. 
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8J11V  MOAVDWH  BITER,  GAI^-Coatiiiiied. 

Operations— Cod  t  inned. 
188:^-^i.  17,580  enbio  yards  niAterial  dredged  from  Mormon's  Sloagh :  350  linear  feet 


^84,  2195. 

1884-'d5.  158,930  cnbic  yards  material  dredged ;  sunken  dredge  removed  from  lower 
approach ;  96  snags  removed,  '85,  2354. 

188&-%6.  No  operations  for  lack  of  funds,  '86, 1921.    * 

188&-'87.  18,819  cubic  yards  material  dredged  and  86  snags  removed,  '87,  2438. 
Private  aad  Corporate  Work* 

21,142  cnbio  yards  material  dredged  from  Stockton  Slough  In  1882  by  city  of  Stock- 
ton, '82,  2536. 
Projects. 

The  general  project  under  which  work  has  been  carried  on  has  for  its  object  the 
improvement  of  the  San  Joaqnin  Biver  by  removal  of  snags  and  points  of  land, 
excavation  of  cut-offs,  and  dredging  Stockton  Channel,  '75,  ii,  729;  '78,  1302. 
Also  maintenance,  by  dredging,  or  a  9-foot  low- water  channel  100  feet  wide 
through  tidal  parts  of  river  below  Stockton,  a  4-foot  low^ water  channel  80  feet 
wide  in  Mormon's  Slough  to  Miller's  warehouse,  and  temporary  improvements 
in  the  low-water  channels  of  upper  river  to  Hill's  Ferry,  '81, 2476 ;  '86, 1921. 

In  1887  it  was  estimated  that  $139,000  would  be  required  for  the  improvement  of 
Paradise  Cut  and  Cut-offs^  '87,  2439. 


SAN  lilfiS  OBISPO,  GAIm— Examination  or  harbor  for  breakwater  at 

(See  also  San  I>ibqo  Harbor,  Cai..) 

(Continued  firom  Tol.  I,  p.  602.) 

[125,000  appropriated  by  act  of  August  11, 1888.] 
Engineers. 
Chief  of  Engineers. 

Report,  '81, 324 ;  '87, 320. 
Engineers  in  Charge. 
Lieut.  Col.  C.  S.  Stewart.    Beport,  '81,  2S06. 
MaJ.  W.  H.  H.  Benyaurd.    Beport,  '87, 2433. 
Assistant 
Lieut.  A  *  H.  Faysou.    Report,  '81,  2527. 
Plans. 
In  1879,  Col.  Stewart  estimated  that  the  improvement  of  the  harbor  would  cost 
over  $7,000,000  and  that  a  harbor  of  refuge  at  this  point  was  not  required,  '79, 
1760. 
In  1881  the  same  views  were  repeated,  '81, 2526;  '87, 2434. 

By  MfiJ .  Benyaurd,  1887,  for  the  construction  of  a  breakwater  about  one-fourth  of 
a  mile  long  along  the  sunken  reef  near  Whalers'  Island.    Estimated  cost, 
$284,898, '87, 2434, 2435. 
Surreys. 
Examination  ordered  by  act  of  March  3, 1881.    Made  under  direction  of  Col.  Stew- 
art,'81, 2126. 
Survey  ordered  by  act  of  August  5,  1886.    Made  under  direction  of  M%].  Benyaurd, 
'87, 2432. 


SAUr  MATliO  BlTliBT,  €AI««^Examination  or. 

Engineers. 

Chief  of  Engineers. 

Report,  '85, 360. 
Engineer  in  Charge. 

Lieut.  Col.  G.  H.  Mendell.    Report,  '85, 2342. 
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SA^  mATEO  BITER,  €Ali.-Oontinaed. 

Plans. 

lu  1684,  the  river  having  been  closed  by  a  dam,  Lieut.  Col.  Hendell  did  not  oonudex 

the  river  worthy  of  improvement,  '85, 8343. 
Swrrers* 
Examination  ordered  by  act  of  July  5, 1884.    Hade  under  direction  of  lileat^CoL 

Mendell,'85,2342. 


SAN  PEOBO  BAY,  CAI^. 

Examination  ordered  by  act  of  Angost  5,  1886,  '87,  320. 


iS^ANTA  ]!I01iri€A  BAT,  €AIi.— Ex^MmAttox  or. 

C'HiKF  OF  Engineers. 

Report,  ^84,  334. 
Engineer  in  Charge. 
Lient.  Col.  G.  H.  Mendell.    Beport,  '84,  '^209. 
Plans. 
In  1882  Lient  Col.  Mendell,  in  view  of  the  fact  that  the  locality  had  no  oommeroe^ 
did  not  consider  the  improvement  a  public  necessity,  '84,  SP310. 
Surveys* 
Examination  ordered  by  act  of  August  2, 1882.    Made  under  the  direction  of  Lieut. 
Col.  Mendell,  '84, 2209. 


SANTEE  BITEB  AND  €ANAIi,  S.  €•— Improvement  or. 

(Continued  from  Vol.  I,  p.  503.) 

Appropriations. 

l«dl 122,000, '81,  1033. 

ri&2 20.000, '82,  iin. 

1884 15,000, '84,  1050. 

18  6 18,750, '86,  1035. 

Total 75,750 

1888 24,000,  act  of  August  11,  1888. 

Contracts. 

1881^.  R.  Moore,  for  dredging,  at  37  cents  per  cubic  yard,  '87,  1085. 
Enf^ineers* 

Chief  of  Engineebs. 

Reports, '80,  125,  132;  '81,  167, 179;  '82,  162;  '83, 170;  '84, 175;  '85,  175:  '86, 
173,  1040,  '87,  136. 
Engineers  in  Charge. 

Capt.  C.  B.  Phillips,  1879-'81.    Report,  '80,  916. 

Lieut.  Col.  Q.  A.  Gilllnore,  1881.    Report,  '8X,  1148. 

Capt.  J.  Mercur,  Id81-'d4.    ReporU,  '81,  1033:  '82,  1110;  '83,  870. 

Capt.  F.  A.  HiniiiaD,  1884-'85.    Report,  '84,  1049. 

Capt.  W.  H.  Bixby,  188&-'— .    Reports,  '85,  1119;  '86,  1030,  1041 ;  '87, 1081. 

A  Aj%  I HT  A  TVrfl 

J.  M.  Woibrecbt.    Report,  '80,  918. 
Capt.  J.  C.  Post.    Report,  '81, 1156. 

R.  Wbitford.    Reports,  '84,  1050;  '85,  1120;  '86,  1036,  1043,  1052;  '87,  1085. 
Operations. 
History  of  operations,  '86, 1036. 

18h4-'d5.  47,625  cubic  yards  material  dredged  from  the  canal,  '85,  1119. 
1885-'86.  Draw-bridge  built  across  Mosquito  Creek ;  13,354  cubic  yards  dredged  from 

caiial ;  also  12  stumps  removed,  '86. 1032. 
l:^86-'87. 9,222  cubic  yarda  material  dreaged  from  canal,  diking  and  dralnlnffinoniid. 
'87,1082,1063,1087. 

1443  EN 31 
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SANTEi:  BITEB  AND  CANAI^  S.  C— CoDtinned 

Physical  Characteristics. 

GeDeral  features,  '86,  1036. 
Projects. 

By  Capt.  Phillips,  1880,  for  improvement  of  the  river  by  excavation  of  a  channel 
having  a  width  of  50  feet  and  a  low- water  depth  of  from  5  to  7  feet;  also 
for  oanal  through  Mosquito  Creek  to  Winy  aw  Bay,  with  50  feet  width  and  7 
feet  low-water  depth.  Estimated  cost,  |104,4;{7,  '80,  918,  919;  '86,  1036;  '87, 
1081. 
Surveys. 

ExamiDation  ordered  by  act  of  March  3, 1879.    Made,  1880,  under  direction  of  Capt. 
Phillips,  '80,  916. 

For  the  reopening  of  the  Santee  Canal  ordered  by  act  of  June  14,  1880.    Made,  1881, 
under  direction  of  Lieut.  Col.  Gillmore,  '81,  1148. 

Maps. 
'84. 1050;  '85,  1120;  '86,  1039. 


SABANAC  KIVER,  BT.  T.    (See  Plattsburoh  Habboh,  N.  T.) 


SASSAFRAS  BITER,  RID.,  above  Georiretown— Survxt  of. 

Commerce. 

Commercial  statistics,  '85,  913,  914. 
Engineers. 
Chief  of  Enoinekrs. 

Report,  '85,  137. 
Engineer  in  Charge. 

W.  F.  Smith,  U.  S.  Agent.    Report,  '85,  912,  914. 
Assistants. 
C.  JM.  Bird.    Report,  ^85,  912. 
V.  M.  Newton.    Report,  '85^  914. 
Physical  Characteristics. 

Description  of  river,  '85,  913. 
Plans. 
By  W.  F.  Smith,  1885,  for  the  formation  of  a  dredged  channel  from  75  to  100  feet 
wide  and  10  feet  deep  at  mean  low  -water  from  Oeorsetowu  to  Lime  Landing. 
Estimated  cost,  $56,527,  '85,  915,  910. 
Surveys. 
Ordered  by  act  of  Joly  5,  1884. 


SAUOATUCK  HARBOR,  SIICH.— Improtxmsnt  or. 

(Continued  from  Vol.  I,  p.  503.) 

Appropriatioiis. 

l868-'7d 1105,439 

1880 5, 000, '80,  2028. 

1881 5,000, '81,2034. 

18o2 8.000, '82,  2315. 

1884 4,000, '84,  1991. 

1886 8,000,  '86,  1770. 

Total  135.439 

1888 5,000,  actof  AugnstlJ,  1888. 

Contracts. 

1880.  I.  F.  Gtoer,  for  revetment  construction,  '81,  2234. 

1887.  I.  F.  Geer,  for  brush,  at  |2.90  per  cord:  S.  Bedford,  for  timber,  pilo,  and 
stone;  Kelly,  Mans  &  Co.,  for  iron,'  87,  2197. 
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SAIJC^ATUCK  HARBOR,  raiCH.-Continaed. 

Engrlneero. 

Chief  of  Engineers. 

Reports,  '80, 217;  '81, 295 ;  '82, 290  j  '83, 297 ;  '84, 299 ;  '85, 321 ;  '86,  315;  '87,  283. 
Enginkers  in  Charge. 
Maj.  8.  M.  Mansfield,  1872-'80,  '80,  2007. 
MaJ.  F.  Harwood,  1880-'82.    Reports,  '80,  2027;  '81,  2233. 
Maj.  D.  P.  Heap,  1882-'83.    Report,  '82,  2314. 

Capt.  D,  W.  Lockwood,  188^-'—.    Reports,  '83,  1828;  '84,  1989;  '85,  2084;  '86, 
1769;  '87,2196. 
OperatioMft. 

l879-»80.  No  operations,  '80,  2027. 

1880-'81.  520  feet  of  pile  and  edging  revetment  bnilt;  10,818  cubic  yards  sand 

dredged  from  lower  reach  of  revetment,  '81,  2233. 
1881-82.  673  linear  feet  pile  and  edging  revetment  bnilt ;  cnt  1,560  feet  long,  24  feet 

wide,  and  12  feet  deep  dredged  through  sand  deposit,  '82,  2IU5. 
lH82-'83.  Minor  repairs  to  sonth  pier,  '83,  1S28.. 

1883-^84.  175  piles  removed  from  pile-dike  above  the  bend ;  33,890  cnbic  yards  ma- 
terial dredged  from  bar  at  entrance  and  channel  between  the  piers,  '84,  1990. 
1834-85.  Repairs  to  south  pier,  pier-h^ad  beacon,  and  inner  work,  '85,  2084. 
188r>-'87.  No  operations,  '86,  1770;  '87,2196. 
Projects. 
Prior  to  the  adoption  of  the  existing  proie^'t  in  1869,  a  well- constructed  slab-pier 
had  been  built  by  private  enterprise,  ^67, 130 ;  '69>  190 ;  '74,  i,  190 ;  '76,  ii,  509. 
The  project  of  1869  provided  for  the  extennion  of  two  parallel  piers,  about  220  feet 
apart,  /connecting  the  Kalamazoo  River  with  Lake  Michigan,  so  as  to  provide 
a  channel  entrance  of  navigable  width  and  10  feet  deep,  '69, 100,  101 ;  '74, 
i,  190;  '76,  ii,  507,  510. 
The  recommendations  of  the  Board  of  Engineers  of  1875  provided  for  the  extensive 
repair  of  revetment  already  built,  '75,  i,  258;  '76,  ii,  509;  '87,  2196. 


SAUOERTIES  HARBOR,  N.  ¥•— Improybment  of. 

Appropriations. 

1884 15,000, '85,  700. 

1886 15,000,  '86,670. 

1888 12,000,  act  of  August  11,1888. 

JBnvineers. 

Chief  of  Engineers. 

Reports,  '84,  105;  '85,  95;  '86,  93;  '87,  57. 
Engineers  in  Charge. 
Col.  J.  Newton,  1884.    Report,  '84,  715. 

Lieut.  Col.  W.  McFarland,  188&-'— .    Reports,  '85, 699 ;  '86, 669 ;  '87, 660. 
Operations. 
1885-'86.  29,000  cubic  yards  material  dredged  from  the  bar  at  the  mouth  of  the 

creek,  '86,  670. 
188&-'87.  No  operations,  '87,  661. 
Plans. 
By  Col.  Newton,  1884.  for  improvement  of  the  harbor  by  excavation  of  a  channel 
from  1,900  to  2,500  feet  long,  100  feet  wide,  and  7  feet  deep  at  mean  low  water; 
also  construction  of  two  parallel  dikes.    Estimated  cost  from  $41,000  to  $46,000, 
'84,  716;  '85,  699;  '86,  669;  '87,  662, 
Private  and  Corporate  l¥orl£. 

Dredging  by  State  of  New  York,  '86,  670 ;  '87, 661. 
Projects. 
By  Lieut.  Col.  McFarland,  1887,  for  the  formation  of  a  channel  300  feet  wide  and 
8  feet  deep  at  mean  low  water  by  the  construction  of  parallel  dikes  2,300  feet 
long,  with  dredging  in  the  channel  between  the  dykes  if  necessary.    Estimated 
cost,  152,000,  '87,662. 
Surveys. 
Ordered  by  act  of  August  2, 1882.    Made,  1885,  under  direction  of  Col.  Newton,  '85, 
699. 


SAVK  RAPIDS9  inilVIV.     (See  Mississippi  Ritbr  above  Falls  of  Saint 

Akthony.)  " 
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tfJllJLiT  SAINTE  MARIE  CANAL.     (See  SAiirr  BIabt's  Ritkb,  Mich.) 


8ATAMIVAII  BITEBv  above  Aaguftta*  Oa«— iMPBOVBinEirr  of. 


▲ppropriatioBS. 

im $16,000, 'SO,  959. 


1881 8,000, '81,  1104. 

1882 •...  15,000, '82,  1176. 

Statement  of  appropriatioii8,  '87,  1173. 
Contracts. 
1880.  ABdenon  A,  Blaiadell,  for  dam  construotion  and  remoral  of  obstraotionSy  '81, 

1104. 
1883.  W.  H.  Browne,  for  rock  removal  and  wing-dam  oonstruction,  '83,  913. 

Chirf  of  Enoinsbrs. 
Reports,  '80, 1.29;  '81, 174 ;  '82, 169;  '83, 178;  '84, 185 ;  '85, 185;  '86,  184 ;  '87, 
148. 
Enginber  in  Charob. 
Col.  Oillmoie,  187*^-'— .    Reports,  '80,958;  '81,  1103;   '82,  1174;   ^83,911;  '84, 
1110;  '85,  1213;  '86,  1100;  '87,  1172. 

A.BSIBT  A1TT8 . 

Capt.  B.  b.  Greene.    Reporto,  '81,  1104;  '82, 1175. 
Lient.  T.  N.  Bailby.    Report,  '83,  913. 
Capt.  J.  C.  Poet.    Report,  '83,  914. 
Lieut.  P.  V.  Abbot.    Report,  '85,  1214. 
Operations. 

I880-'81.  722  cabic  yards  rook  and  ffrayel  removed,  '81,  1103. 

1881-'82.  3,365  cnbio  yards  rock  ana  35  cubic  yards  fcnyel  removed,  and  1,800  cabic 

yards  riprap  dams  built,  '82,  1174. 
1882-'83.  439  cubic  yards  rock  excavated  and  6,669  square  yards  of  mattress  and 

1,726  cubic  yards  of  stone  employed  in  wing-dam  construction,  '83,  912. 
188:t-'84.  302  cubic  yards  ledge  rock  removed,  '84,  1110. 
1884-'«7.  No  operations,  '85. 1213;  '86, 1101;  '87,  1173. 
Projects. 
By  Col.  Gillmore,  1879,  for  improvement  of  Savannah  River  from  Augusta  to  head 
of  pole-boat  navigation  on  the  Tugaloo,  a  distance  of  154  miles,  by  formation 
of  a  3-foot  channel  30  feet  wide  from  Augusta  to  Trotter's  Shoal,  64  miles,  and 
removal  of  rocks,  snags,  and  similar  obstructions  for  the  remaining  distance. 
Estimated  cost,  $45,0(S),  '80,  958,  959;  '87,  1172. 
Further  appropriations  not  recommended,  l»ecau8e  the  coet  of  the  permanent  im- 
provement of  the  river  would  be  disproportionate  to  the  requirements  of  com*- 
merce,  '87,  1173. 
Surveys. 
Exammation  made  above  Augusta,  1878,  under  direction  of  Col.  Gillmore,  '79, 

447^150. 
Maps. 
'86,  1094. 


tSATARTIf  AH  BITER,  between  Savannah   and  Anynsta,  Oa«- 

IMPROVKIOENT  OF. 

Appropriations. 

1K81 $15,000,  '81,  1090. 

1882 25.000. '82,  1173. 

1884 15,000, '84,  1109. 

1886 15,000, '86,  1100. 

Total 70,000 

1888 21,000,  act  of  August  11,  1888. 

Statement  of  appropriations,  '87,  1170. 
Contracts. 

1883.  J.  E.  Walter,  for  wing-dam  oonstruction,  '83,  906. 

1884.  E.  H.  Gaynor,  for  wing-dam  construction,  '85,  1211. 
1886.  J.  F.  Gaynor,  for  wing-dam  oonstruction,  '87,  1170. 
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Enirineers. 

Chief  of  Engineers. 
Beports,  '80,  132;  'SI,  173;   '82,  168:  '83,  177:  '84,  184;  '85,  184;  '86, 183; 
'87,  146. 
Engineer  in  Charge. 
Col.  Q.  A.  Gillmore.  1872-'  — .    Beports,  '81, 1088,  1090 ;  '82, 1171 ;  '83, 905 ;  84, 
1107 ;  '85,  1207;  ^86, 1098;  '87,  1165. 
Assistants 

S.  L,  Fremont.    Beport,  '81,  1094. 
Capt.  B.  D.  Greene.    Beport,  '82,  1173. 
Capt.  T.  N.  Bailey.    Beports,  '83,  909;  '84, 1109. 
Capt.  J.  C.  Post.    Beport,  '83,  910. 
Lieut.  O.  M.  Carter.    Beports,  '85,  1212;  '8^,  1172. 
Lient.  F.  V.  Abbot.    Beports,  '85, 1211;  '87, 1171. 
Operations. 
1881-'H2.  Snag-boat  bnilt:  144  anags  and  logs  and  141  trees  removed  from  river- 
bed, '82,  1172. 
1882-'83.  5  wing-dams  built,  averaging  275  feet  in  length ;  snags,  piles,  and  flat- 
boat  wrecks  removed,  '83,  906,  9w. 
1883-'84.  117  snags  and  piles  and  45  trees  removed  from  the  river,  '84,  1108. 
1884-'d5.  2  wing-dams  bailt  and  2  completed  at  Course's  Bar;  5  wing-dams  built 
at  Sand  Bar,  Ferry  Bar,  and  4  at  Blue  House  Bar;   358  snags,  11  stumps, 
and  385  trees  removed,  '85.  1210. 
1885-^86.  No  operations  for  lack  of  funds,  '86,  1099. 

1886~'87.  Wing-dams  bnilt  at  Bine  House  Bar  and  Course's  Bar;  259  logs  and  snags 
and  596  leaning  trees  removed  from  river  between  Savannah  and  Mason's 
Ferry.  '87,  1167,  1171,  1172. 
Projects. 
By  Col.  Gillmore,  1880,  for  securing  a  5-foot  low- water  channel  between  Savannah 
and  Augusta,  by  dredging, .  contraction  of  river,  bank  protection,  and  the 
removal  of  logs,  snags,  and  similar  obstructions.    Estimated  cost,  $91,000,  '80, 
1094;  '86,1098;  '87,1166. 
Surveys. 
Ordered  by  act  of  June  14, 1880.    Made,  1880,  under  direction  of  Col.  Gillmore,  '81, 

1090. 
Maps. 
'83,  908;  '84,  1106;  '85, 1210;  ^86,  1094. 


SAVAIVIVAII    RITER,  at    and   below  Savannah.  Oa.— Improyb- 

MENT  OF. 

(Continaed  from  Vol.  I,  p.  505.) 

Appropriations. 

182^'79 $994,606.64 

1880 65,000.00,  '80,941. 

1881 65,000.00,  '81,  1083. 

1882 200,000.00,  '82,1150. 

1884 200,000.00,  '84,1104. 

1886 150,000.00,  '86,1094. 

Total 1,674,606.64 

1888 180, 000. 00  act  ofAugust  11,1888. 

Statement  of  appropriations,  '87,  1158. 
Commerce. 

Present  and  prospective,  '81,  1075,  1087. 
Contracts. 

1879.  R.  C.  McKay,  for  dam  construction,  '80,  942. 

1880.  American  Dredging  Company,  for  dredging,  at  14  cents  per  cubic  yard,  '81, 
1083. 

1881.  M.  Bangs,  for  material,  '82,  1148. 

1882.  Dickerson  &  Paulson,  for  dredging,  at  15  cents  per  cubic  yard,  '82,  1150.  E. 
T; Bangs,  for  wing-dam  and  training- wall  construction,  '83,  900.  Dickerson 
&.  Paulson,  for  dredging,  at  16i  cents  per  cubic  yard,  '83,  900. 

1884.  J.F.Gaynor,  for  training-wall  and  wing-dam  construction,  '85,  1203.  P.S. 
Ross,  for  dredging,  at  17f  cents  per  cnbic  yard,  '85,  1204. 
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CODtractt-'Conti  d  aed . 

1886.  J.  F.  Qaynor,  for  wing-dam  constraction,  at  38  cento  per  aqoare  yard,  for  mal« 
treae,  and  $3  p. r  cubic  yard  for  otone;  J,  F.  Gayuor,  lor  dredging,  at  19  cents 
per  cubic  yard,  '87,  1159. 
Eafffneenu 
Chief  of  ExaiirBBRS. 
Reports,  '80,  127;  '81,  171, ISO;  '82,  167,  175;  *Q3,  175;  '84,183;  '85,182;  '86, 
182;  '87,145.ir>4. 

BOAltD  OF  EnOINBBRS. 

Convened  at  New  York  July  25, 1879,  by  8. 0.  No.  36,  G.  of  £.,  to  report  upon  fur- 
ther improvement  of  Savannah  Kiver  and  Harbor.  Beport, '80,946.  (Cols. 
Tower  and  Newton  and  Lieut.  Col.  Gillmore.) 

Enoinebr  in  Charob. 
Col.  Q.  A.  Gillmore,  Itf?^-'-.    Reports.  '80,  933,  948;  '81,  1074;  '82,  1142,  1167; 
'83,  893;  '84,  1098;  '85, 1195;  '86. 1086;  '87, 1150. 

Assistants. 
8.  L.  Fremont.    Reports,  '80. 944 ;  '81. 1083 ;  '82, 1169. 
Capt.  B.  D.  Green.    Rei>ort,  '82, 1150-1167. 
Lieut.  T.  N.  Bailey.   Reporto, '83, 900 ;  '84,1104. 
Capt  J.  C.  Post.    Report '83, 904. 

Lient.  O.  M.  Carter.    Reports,  '85, 1204 ;  '86, 1094 ;  '87, 1160. 
Operattons. 

1879-'80. 170,359  cnbic  yards  material  dredged  at  Front  River,  Garden  Banks,  Elba 
Island,  cut  in  Old  King's  Island  Jetty,  and  new  channel  af  The  Wrecks;" 
185  linear  feet  of  apron  foundation  laid  and  1,108  cnbio  yards  stone  placed  on 
Cross-Tides  Dam  superstructure ;  425  linear  feet  of  sonth  channel  apron  dam 
completed,  '80, 936, 939. 

1860-'81.  Cross-Tides  Dam  completed ;  gap  through  Old  King's  Island  Jetty  widened 
to  70  feet ;  work  continued  on  sonth  channel  submerged  dam  ;  268,220  cnbio 
yards  material  dredged  at  various  localities  from  Cross  Tides  to  Tybee  Roads, 
%1,1081. 

1881-'82.  2,638  cubic  yards  stone  added  to  Cross  Tides  Dam;  two  brush  and  stone 
wing-dams,  aggregating 650  linear  feet,  built  between  city  front  and  Fig  Island ; 
113,701  cubic  yards  material  dredged;  5,000  linear  feet  of  deflecting  Jetty 
built  at  Fig  Island:  three  closing  dams  built  between  Elba  and  Long  Islands, 
aggregating  3,249  linear  feet,  '82, 1146, 1148. 

1882-'83.  8,935  linear  feet  of  brush  and  stone  dam  built;  73,669  square  yards  loff 
and  brush  mattress  and  21,095  cubic  yards  riprap  stone  used  in  repairs  to  old 
work ;  135,456  cnbic  yards  material  dredged,  '83, 898. 

1883-'84.  79,616  cubic  yards  material  dredged  from  crossings  between  Spirit  Xsland 
and  Venus  Point,  also  from  channel  at  ^'The  Wrecks;  **  Dam  No.  &  strength- 
ened: Wing-dam  No.  25  completed;  Wing-dams  No.  14  and  29 commenced; 
2,000  linear  feet  of  Wing-dam  No.  13  completed,  '84. 1101. 

1884-'85.  98,114  cubic  yards  material  dredged  af  The  Wrecks"  and  the  U^per 
Flats ;  log  mattress  apron  placed  upon  Cross  Tides  Dam ;  Fig  Island  Jetty  raised 
to  5  feet  above  low  water ;  6  wing-dams  bnilt  at  Upper  and  Lower  flats  and 
Long  Island  crossing ;  2,700  linear  feet  of  dam  built  between  Quarantine  Sta- 
tion and  Oyster-Bed  Beacon,  '85,  1200. 

1885-^86.  38,474  cubic  yards  material  dredged  from  reaches  between  Savannah  and 
Long  Island ;  1,600  feet  of  Dam  No.  31  raised  to  mean  low- water  level ;  Cross 
Tides  Dam  repaired ;  closure  dams  at  Fhilbuck's  Cut  and  Big  Gap  brought  up 
to  mean  high- water  level,  '86, 1091. 

1886-'87.  121,093  cubic  yards  dredged  from  channels  between  Savannah  and  Tybee 
Knoll ;  40,980  square  yards  of  mattress,  39,053  cnbic  yards  brush,  and  17,241 
cubic  yards  of  stone  placed  in  Jetties  and  dams  in  their  extension  and  repair, 
'87, 1152-1154. 
Projects. 

From  1820  to  1873,  inclusive,  $449,473.68  was  appropriated,  including  relief  claims, 
and  applied  to  closing  channel  between  Hutchinson  and  Argyle  islands  ana 
Fig  Island,  deepening  channel  over  the  wrecks,  removing  obstructions,  and  in 
dredging,  '73,  734,  737. 

By  Col.  Gillmore,  1873,  for  formation  of  a  channel  from  Tybee  Roads  to  Sayan- 
nah  City,  with  a  high- water  depth  of  22  feet,  to  be  accomplished  by  construc- 
tion of  a  crib-dam  closing  the  Cross  Tides  and  a  short  bulkhead  on  Hntchin- 
son's  Island ;  widening  the  water-way  at  the  city  front  and  Fig  Island,  and  by 
deepening,  widening,  and  strengthening  the  channel  by  dredging  at  various 
points  between  the  city  and  Tybee  Roads.  Estimated  cost,  $481,320,  '73,  741, 
747;  '80,933;  '82.1142. 


BIYEBS   AND   HARBORS.  487 

SATANIVAH  BITEB9  OA.-Oontinaed. 

P  rojects— Continued . 

Project  modified  in  1879  by  a  Bupplementary  plan  for  the  improvement  of  the  north 
channel  of  the  rivers  from  the  head  of  the  Elba  Island  to  the  head  of  Long 
Island  by  a  low  dam  across  the  upper  end  of  the  south  channel  and  by  dams 
closing  lateral  channels  and  providing  shore  protection  where  necessary,  '80, 
948-9o7. 

Board  of  Engineers  of  1879  recommend  approval  of  project,  '80,  947. 

The  estimated  cost  of  supplementary  project  covered  by  estimate  for  project  of 
1879, '80,  947;  '82,  1143. 

From  1874  to  1881,  inclusive,  |714,132. 96  was  appropriated  on  the  projects  of  1873 
and  1879,  '82, 1145. 

The  project  of  1-82  comprised  those  of  1873-'79,  and  provided  for  additional  works 
with  a  view  of  rendering  the  improvement  permanent  by  raising  the  dam  at 
Cross  Tides  to  ordinary  high  water ;  for  dredging  in  reach  of  Front  River  from 
Cross  Tides  to  city ;  increasing  width  of  channel  opposite  city  to  600  and  650 
feet,  construction  of  traiuing-wall  at  Fig  Island ;  elevation  of  south  channel 
dam  ;  the  improvement  of  shallow  reaches  between  Jones  and  Elba  islands  by 
construction  of  spur-jetties  and  wing-dams ;  closing  by  dams  the  cross  channels 
between  Elba  and  Cock's  Pen  Island ;  construction  of  jetty  from  Jones's  Island, 
Red  Light  Beacon;  and  for  protection  of  Saint  Michael's  Channel  by  similar 
work ;  also  shore  protection  and  dredging.  Estimated  cost,  $731), 000,  '82, 1143, 
1144,  1145;  '84, 1099;  '86,  1087;  '87,  1150. 

River  gauging,  1879,  '80,  939. 

Tidal  observations,  1880,  '80,  940. 

Ordered  by  act  of  March  3,  1881.    Made,  1882,  under  direction  of  Lieut.  Col.  Qill- 

more,  ^^82,  1152. 
From  Cross  Tides  to  the  Bar  ordered  by  act  of  August  5,  1886,  '87, 154. 
Maps. 

River  from  Savannah  City  to  Tybee  Roads,  '80,  940. 

Chart  of  Cross  Tides,  '81,  1082. 

Of  river,  '82,  1150;  %3,  898;  '84,  1106;  '85,  1202. 

Of  river  and  harbor,  '87, 11 58. 


SATBBOOK  BAB,  mouth  of  Connecticut  Biver.    (See  CoNNBcncuT 

River.) 


SCHUFIiKIEiEi  BITfiBy  PA«— Improysubnt  of. 
(Continued  from  Vol.  I,  p.  508.) 

Appropriations. 

1870-^9 1220,000 

1880 40,000, '80,  581. 

1881 40,000, '81,  762. 

1882 25,000, '82,  747. 

1884 25,000,  '84,  812. 

1886, 18,750, '86,  831. 

Total 368,750 

1888 25,000,  actof  August  11,  1888. 

Commerce. 

Extensive  arrangements  for  shipment  of  grain  at  Girard  Point,  '82,  749. 
Contracts. 
1879.  F.  Pidgeon,  for  removal  of  material,  '80,  582. 

1881.  F.  Pidgeon,  for  dredging,  '81,  763. 

1882.  American  Dredging  Company,  for  dredging,  at  from  25  to  45  cents  per  cubic 
yard,  '82,  748.  National  Dredging  Company,  for  dredging,  at  25  cents  per 
cubic  yard,  '83,  615. 

1884.  National  Dredging  Company,  for  dredging,  at  28  cents  per  cubic  yard,  '85, 838. 
1886.  American  Dredging  Company,  for  dredging,  at  19  cents  per  cubic  yard,  '87, 801  • 


488  INDEX  OF 

SCHUTLKILL  BITCR,  PA.-CoDUniied. 

EBffineers. 

Chikf  of  Engixebrs. 

Reports,  '80,  93;  '81,  120;  '82,  U9;  '83,  117;  '84,  137;  >85,  119;  '86, 116;  '87,78. 
Engineers  in  Charge. 

Col.  J.  N.  Macomb,  1877-^.    ReporU,  '80,  58U ;  '81,  761. 

Cftpt.  W.  Lndlow,  1862-'83.    Beport,  '82,  746. 

Lieat.  Col.  0.  Weitzel,  186;^'ti4.    Report,  '83, 613. 

MaJ.  W^.  H.  Heuer,  1884^&5.    Report, '84,  611. 

Lieut.  Col.  H.  M.  Robert,  188&-'— .    Reports,  '85,  837 ;  '86,  830;  '87,  800. 

AjBSISTANT 

T.  YaleDtine.    Report,  '82,  748,  878. 
Operatioiis. 

1879-'80.  61,073  cabic  yards  material  dredged  from  the  channel,  '80,  580. 

188a-'Hl.  8,500  oabio  yards  material  dredged,  '81,  761. 

1881-'82.  6*2,573  cabic  yards  dredged,  '82,  748. 

1883-'^^.  106,911  cubic  yards  material  dredged  ftom  Yarions  points  in  the  river,  '83, 

614. 
1883-'84.  90,864  cabic  yards  material  dredged  from  the  channel  between  the  montii 

and  Girard  Point.  '84.  812. 
1884-'85.   52,730  cabic  yards  material  dredged  from  the  channel  between  Point 

Breeze  and  Girard  Point  piers,  '85,  837. 
1885-'86.   36,004  cnbic  yards  material  dredged  ftom  the  channel  between  Point 

Breeze  and  Girard  Point  piers,  '86,  830. 
1886-'87.  90,581  cnbic  yards  dredged  from  channel  at  Point  Breeze,  Yankee  Point, 

and  Penrose  Reach,  '87,  800. 
Projects. 
By  Col.  Knrtz,  1870,  for  the  formation  of  a  dredged  channel  100  feet  wide  and 

20  feet  deep  from  the  month  tf>  Gibson's  Point ;  thence  18  feet  deep  to  Cheatnnt 

Street  Bridge  in  the  city  of  Philadelphia.    Estimated  cost,  1257,700,  '74,  ii,  139, 

140.    Modibed  in  1^5  to  provide  for  »  channel  300  feet  wide  and  24  feet  deep 

between  the  month  and  Girard  Point,  '75,  ii,  187;  '76,  i,  272;  '79,  264. 
Further  modification  in  18^3  to  increase  the  width  of  channel  between  month  and 

Girard  Point  to  400  feet,  with  a  depth  of  24  feet,  and  from  Girard  and  Gibson's 

Points  a  width  of  250  feet  and  a  depth  of  20  feet  at  mean  low  water,  '83,  614: 

'87,  78. 
From  1870  to  1886,  inclusive,  1368,7.50  was  appropriated,  when  it  was  estimated 

that  $116,250  would  be  required  to  complete  the  project,  '87,  801. 


SCIOTO  BIVSB,  OHIO— SURYBT  of. 

Commerce* 

Necessity  for  protection  against  ice,  '85,  1833. 
EDfffneers* 
Chiev  of  Engineers. 

Report,  '85,  285. 
Engineer  in  Cuarge. 

Lieut.  Col.  W.  E.  Merrill.    Report,  '85,  1832. 
Assistant 
Lieut,  g!  W.  Goethals.    Report,  '85,  1832. 
Physical  Characteristics* 

Description  of  river,  '85,  1834. 
Plans. 
By  Lieut.  Col.  Merrill,  1885,  for  the  removal,  by  dredging,  of  the  bar  at  the  month 
of  the  river  and  the  formatiou  of  an  ice-harbor  opposite  Portsmouth.    Estimated 
cost,  $47,000,  '85,  1^36,  1839. 
Surveys* 
Ordered  by  act  of  July  5,  1884.    Made  under  direction  of  Lieut.  Col.  Merrill,  '85, 
1832. 


8CITUATE  HARBOR,  MAS^S*— Improvement  of. 

(Continued  from  Vol.  I,  p.  509.) 

Appropriations* 

1829-»79 $1,180 

1880 7,500, '80,  35L 
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SCITVATE  HABBOR,  SIASS.-Continaed. 

Appropriations— Continaed. 

l«8l $10,000, '81,  523. 

1882. 10,000, '82,  521. 

1884 10,000  '84,  503.      • 

1886 10,000, '86,563. 

Total 48,680 

1888 5,000,  act  of  August  11,  1888. 

Contracts* 

1881.  C.  H.  Edwards,  for  granite,  quarry  grout,  and  bowlders^  at  f  1.56  and  $1.25  per 
tOD,  '81, 523. 

1882.  C.  H.  Edwards,  for  rubble- stone,  '83,  444. 

1886.  H.  W.  Phillips,  for  rock  blasting,  at  $8.50  per  cubic  yard,  '87,  525. 
Boynton  Brothers,  for  dredging,  at  38  cents  per  cubic  yard,  '87,  525. 
Engineers. 
Chief  of  Engineers. 

Reports,  '80,  70;  '81,  75,523;  '82,75;  '83,  67;  '84,  75;  '85,  62;  '86,62;  '87,29. 
Board  of  Engineers. 
Convened  at  New  York  September  13,  1880,  to  report  upon  project  for  improve-  • 
ment  of  Scituate  Harbor.    Beport,  '80,  524.    (Cols.  'Tower  and  Newton.) 
Engineers  in  Charge. 
Col.  G.  Thorn,  1878-'83.    Beports,  '80,  350;  '81,  521;  '82,  519. 
Maj.  C.  W.  Raymond,  1883-^86.    Reports,  '83,  443;  '84,  502;  '85,  501. 
Lieut.  Col.  G.  L.  Gillespie,  1886-^—.    Beports,  '86,  562;  '87,  522. 
Operations. 
1881-'82.  10,024  tons  rubble-stone  placed  in  470  linear  feet  of  breakwater.  '82,  520. 
1882-'83.  4,953  tons  of  stone  placed  in  breakwater,  extending  same  250  feet,  '83. 444. 
18«3-'84.  No  operations  for  lack  of  funds,  '84, 502. 
1884-'a5.  22,724  cubic  yards  of  sand  dredged  from  the  harbor,  '85, 501. 
1885-'a6.  No  operations,  '86,  563. 

188(>-'87.  650  cubic  yards  rock  removed  and  18,326  cubic  yards  mat'Crial  dredged, 
'87,  524. 
Projects. 
By  Lieut.  Col.  Thorn,  1878,  for  formation  of  a  harbor  of  refuge  by  the  construction 
of  two  rubble-stone  breakwaters,  one  extending  from  Cedar  Point  southeast  BOO 
feet,  the  other  from  First  Cliffs,  on  the  south  side  of  the  entrance,  northwest  730 
feet,  the  works  to  be  raised  to  a  height  of  4  feet  above  mean  high- water  plane; 
also  for  dredging  between  the  breakwaters  and  within  the  harbor  to  give  a 
general  mean  low- water  depth  of  10  feet,  including  an  entrance  channel  200  feet 
in  width.    Estimated  cost,  f  17S,000,  '79,  285,  286.    Increased  in  1881  and  1882 
to  1290,000,  '81.  522;  '82,  520;  *87,  523. 
Becommendation  by  Board  of  Engineers,  1880,  that  area  behind  inner  breakwater 
be  excavated  to  depth  of  12  feet  and  the  chann«rl  to  a  depth  of  12  feet,  increas- 
ing to  15  feet  at  the  south  end  of  the  outer  breakwater,  '81,  526;  '87,  523. 
Snrreys* 
Of  channel,  1^86,  '86,  563. 
Maps. 
'81,  522;  '86,  562. 


SCUPPfiRNOlirO  BIVEB,  N.  C.-Imfrovememt  of. 
(Continued  from  Vol.  I,  p.  510.) 

Appropriations. 

1878-';9 $4,000 

1880 1,000, '80,833. 

1881 1.000,  '81,  1001. 

1884 2,000,  '84,  1035. 

Total 8,000 

En^neers. 

Chief  of  Exginebrs. 
Beports,  '80,  121;  '81,  162;  '82,  157;  '83,  164;  '84,  167;  '85,  163;  '86,  168. 

EKOINEERS  IX  CUAROB. 

Capt.  C.  B.  Phillips,  1878-'81.    Beport,  '80,  831. 

Capt.  J.Mercur,1881-'84.    Beports,  '81,  lOCO;  '82.  1083;  '83,  848. 

Capt.  F.  A.  Hinman,  1884-'—.    Beports,  '84,  1035 ;  '85,  1044 ;  '86,  969. 
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SGIJPPERIfOlirO  BITER,  M.  C.-Continaed. 

OperiitiOBS. 

1870-'dO.  ^206  lo^  and  stumps  removed;  4,830  cnbio  yftrds  material  dredged  from 
the  bar.  '80,  iQ'2, 

18R0-'H1.  1,800  cubic  yards  material 'dredged  at  the  <<  Devil's  Elbow,"  '81,  1000. 

1881-'82.  Cut>ofi  commenced  tbrough  **  Rattlesnake  Bend,"  '82,  1083. 

1882-'84.  No  operations  for  lack  ot  funds,  '83,  848;  '84,  1035. 

1884-^85.  Completion  of  improvements  recommenced,  '85,  1044. 

188&-^86.  Cut-off  No.  4  excavated  to  9  feet  low  water,  136  feet  long  and  40  feet  wide; 
the  ^'Thoroughfare"  and  Cut-off  No.  3  widened;  8  points  rounded  off;  turning- 
basin  at  bead  of  navigation  enlarged ;  shoal  at  montn  of  Collin's  Canal  removed ; 
all  dredging  to  9  feet  low  water,  '86,  969. 
Projects. 

By  Capr.  Phillips,  1879,  for  improvement  of  the  river  by  formation  of  a  channel 
60  feet  wide  and  9  feet  deep  at  ordinary  staeeof  water,  by  dredgine,  by  catting 
off  projecting  points  at  bends  and  removia  of  stumps,  snagSj  and  similar  ob- 
structions.   Estimated  cost,  $8,000,  '79,  698,  699. 
filnrveys. 

Mapp. 
Upper  portion,  '86,  969. 


SEBfiWAINO  HABBOB«  SIICII.— Improvxmbkt  of. 

(Continued  from  Vol.  I,  p.  510.) 

AppropriatloBs. 

1875 $8,000 

1881 7,000, '81.2251. 

Contracts* 

18&0.  T.  M.  Hubbell,  for  dredging,  at  25  cents  per  cubic  yard,  '81,  2258. 
EnylBeers. 
Chief  of  Ekoinbers. 

Reports,  '80,  220,  221 ;  '81,  299;  '82,  294 ;  '84,  d08. 
Engineeb  IX  Chabqe. 
MaJ.  F.  Harwood,  1879.    Reports,  '80,  2043,  2044 ;  '81, 2251 ;  '82, 2334;  '84, 2079. 
OperatioDS* 
18^0-'dl.  13,279  cubic  yards  material  dredged  from  the  channel,  '81,  2251. 
188l-'82.  11,332  cubic  yards  material  dredged  from  the  channel,  '82,  2334. 
Projects* 
The  original  project  of  1874  proposed  the  formation,  by  dredgins,  of  a  channel  100 
feet  wide  and  6  feet  deep  from  tbe  mouth  of  the  river  to  ti^e  o-foot  curve  in  the 
bav,  at  a  cost  of  $8,000,  '75, 1,  291,  292.    This  work  was  accomplished  in  1876, 
'76,  ii,  537. 
By  MaJ.  Harwood,  18S0,  for  excavation  of  a  channel  HO  feet  wide  and  7  feet  deep 
to  Saginaw.  Bay.    Estimated  cost,  $7,000,  '80,  2045.    Work  completed  in  1881, 
'82,  2334. 
filarveys* 
Ordered  by  act  of  March  3,  1879.    Made.  1880,  under  direction  of  MaJ.  Harwood,  ' 
'80,  2044.    Resurvey,  to  obtain  a  12-TOot  channel,  reported  as  unworthy  of  im- 
provement, '84,  2079. 


SECBSTABT  CBEEK,  MB.— Impboveicbmt  of. 

(Continued  from  Vol.  I,  p.  510.) 

Appropriations. 

1K80 $3,000,  '80,637. 

1881 3,000,  '81,  878. 

Commerce. 

Present  and  prospective  commerce,  '80,  637. 
Contracts. 

1880.  Americau  Dredging  Company,  for  dredging,  at  18  cents  per  cubic  yard,  'SI, 
878. 

1881.  American  Dredging  Company,  for  dredging,  at  20  cents  per  cubic  yard,  'SI, 
878. 
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SECBETABT  CBEEK,  ]IID.— Continued. 

Engineers. 

Chief  of  Enginsbrs. 
Reports,  '80,  103;  '81,  136;  '82,  132;  >83,  137. 

EXQINEEB  IN  CHABOE. 

Lieut.  Col.  W.  P.  Craigbill,  1879.    Reports,  '80, 636;  '81, 877;  '82, 852;  '83, 678. 
Operations. 

Id80-'81.  29,215  cnbicyards  material  dredged  from  channel  and  tnming-baain,  '81, 

IHBl-'ai  No  operations,  '82,  852;  '83,  678. 
Projects. 

By  Lieat.  Col.  Craighill,  1880,  for  improvement  of  Secretary  Creek  by  excavation 
of  a  7-foot  low- water  channel  75  feet  wide  from  the  month  np  to  the  town  of 
East  New  Market.    Estimated  cost,  |7,250,  '80,  637. 
Surveys. 
Examination  ordered  by  act  of  March  3, 1879.    Made,  1880,  under  direction  of  Lient. 
'  Col.  Craighill,  '80,  636. 


SHARK  BITEB,  IV.  J.— Sqbybt  of. 

Engineers. 

Chief  of  Enoineebs. 

Reports,  '80,  90;  '81, 115. 
Enoinbeb  in  Chabob. 

Lieut  Col.  N.  Micbler,  1880.    Report,  '81,  730. 
Assistant. 
A.  Doerflinger.    Report,  '81,  730. 
Piiysical  Ciiaracteristics. 

Description  of  river,  '81,  731. 
Plans. 
Lieut.  Col.  Michler,  in  1880,  did  not  consider  it  advisable  to  undertake  any  work  of 
improvemeut,  '81,  730. 
Surveys. 

.    Ordered  by  act  of  Jnne  14,  1880.    Made,  1881,  under  direction  of  Lient.  Col.  Mich- 
ler, '81,  730. 


SHAWIVEETOWIV  HABBOB,  IliL.— Examination  of. 

Engineers. 

Chief  of  Enoineebs. 

Report,  '85,  2H4. 
Enoineeb  in  Chabge. 
Lieut.  Col.  W.  £.  Merrill.    Report,  '85,  182a 
Plans. 
In  1884  Lieut.  Col.  Merrill  considered  that  since  the  object  desired  was  the  con- 
struction of  a  levee  to  protect  the  town  against  flood,  the  locality  was  not 
worthy  of  improvement,  '85, 1828. 
Surveys. 
Examination  ordered  by  act  of  July  5, 1884.    Made  under  direction  of  Col.  Merrill, 
'85,  1828. 


SHEBOTOAM  HABBOB,  WIS.— Impboyembnt  of. 

(Continued  from  Vol.  I,  p.  511.) 

Appropriations. 

1852-'79 $183,448.91 

1880 7,000.00, '80, 1921. 

1881 2.5,000.00,  '81, 2101. 

1882 30, 000. 00, '82,  2150. 

18rt4 28, 000. 00, '84,  1857. 

1886 15, 000. 00, '86.  1671. 

Total 288,448.91 

1888 15,000.00,  actof  Aiigastll,1888. 
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SHJBBOTOAN  HARBOR,  WI8.-Cootinaed. 

CoDtracUu 

Iti^l.  \V.  T.  Caflgrain,  for  pier  exteusion,  '81,  2101. 
18^.  W.  T.  Casgrain,  for  pier  extension,  '82,  *2150. 

1883.  W.  T.  CangraiD,  for  crib  8U|>erBtraotare  construction,  '83,  1G91. 

1884.  C.  H.  Harnies,  for  dredging,  at  25  oents  per  onbio  yard,  '84,  1855.    Tmmm 
A  Cooper,  for  pier  extension,  '85,  2002. 

1886.  Trnman  So  Cooper,  for  pier  extension,  '87,  2049. 

Chief  of  Engineers. 
Reports, '80,  206;  '81,278;  '82,274;  '83,282;  '84,282;  '85,305;  '86,299;  '87, 
265. 
Enainrkrs  i^  Chasor. 
Lieat.  Col.  H.  M.  Robert,  187&-'83.    Reports,  '80,  1920;  '81,  2096,  2102;  ^82,  2149. 
Capt.  F.  A.  Hinman,  1883-'84.    Report,  '83, 1690. 
Lieut.  Col.  J.  W.  Barlow,  1884-^86.    Reports,  '84, 1855 ;  >85, 2001. 
Capt.  C.  £.  L.  B.  Davis,  1886-'—.    ReporU,  '86, 1670 ;  '87,  2047. 
Aasi  atam  t. 
L.  T.  Scbermerhom.    Report,  '81,  2104. 
Operatiottfiu 
History  of  work,  '81, 2104. 
1879-^80.  62  linear  feet  of  old  superstructure  removed  and  reboilt ;  6,955  cubic  yards 

sand  dredged  from  channel  between  the  piers,  '80, 1920. 
1880-'»1.  9,47)6  cabio  yards  material  dredged  on  bar  and  between  the  piers,  '81, 2099. 
18dl-'82.  107  linear  feet  pile-pier  and  50  linear  feet  of  crib-pier  built;  11,671  cubic 

yards  material  dredged  from  the  bar  and  channel,  '82, 2149. 
1882-'83.  250  linear  feet  of  crib-pier  and  24  linear  feet  of  pile- pier  built  with  super- 
structure for  the  same ;  5,408  cubic  yards  material  dredged  from  channel  through 
the  out«r  bar,  '83, 1690. 
1883-'d4.  250  linear  feet  crib-work  with  superstructure  for  same  built  and  sunk  in 
extension  of  the  north  pier ;  6,425  cubic  yards  material  dredged  firom  the  chan- 
nel, '84, 185a 
1884-'d5.  Crib  construction  commenced  under  Truman  A,  Cooper's  contract ;  35,^^ 
cubic  yards  material  dredged  from  channel ;  300  linear  feet  of  north  pier  rip- 
rapped,  '85, 2001. 
1885-'86.  South  pier  extended  350  feet ;  95  feet  of  superstmcture  built,  '86,  1670.    . 
lB86-'87.  10,075  cubic  yards  material  removed  by  United  States  dredge,  '87,  204a 
Projeets. 
In  1852  and  1864 120,000  was  appropriated,  which  was  appiipd  in  extension  of  work 

undertaken  by  city  of  Sheboygan,  '76,  ii,  374 ;  '81, 2105. 
The  project  of  1866  proposed  the  extension  of  piers  from  the  river  month  to  the  12- 
root  curve  in  the  lake  with  dredging  to  a  depth  of  12  feet  in  the  channel  between 
the  piers,  '66,  i,  19,  24 ;  iii.  12,  67,  75. 
In  lr?73  the  project  was  modified  by  additional  pier  extensions  and  dredging  so  as 
to  obtain  a  channel  16  feet  deep,  '73, 513 ;  '81,  2105.    Total  amount  appropri- 
ated from  1852  to  1H80,  inclusive,  S190,448.91. 
By  Lieut.  Col.  Robert,  1881,  for  extension  of  piers  to  20-foot  curve  in  Lake  Michigan, 
bv  construction  of  1,0^5  linear  feet  pile-pier  and  900  linear  feet  of  crib-pier; 
'   also  for  excavation  of  channel  200  feet  wide  and  18  feet  deep  at  the  outer  end, 
decreasing  to  14  feet  at  the  shore-Iine.    Estimated  cost,  (150,000,  '81,  2104,  2108. 
Increased  in  1884  to  $195,000,  '84, 1856 ;  '87, 2047. 
SvrveTS. 
Of  harbor,  1881,  '81,  2102. 
Maps. 
'81, 2104. 


S1IEEP8HE4B  BAY,  K.  T«— Iucprovbment  of. 

(Continued  from  Vol.  I,  p.  513.) 
Appropriations. 

IttriO $3,000, '80,  515. 

1881 5,000, '81,652. 

1882 3,000, '82,672. 

1884 5,000,  '84,  734. 

1886 5,000, '86,745. 

Total 21,000 

1888 5,000.  act  of  August  11, 188a 

Statement  of  appropriations,  '87, 736. 
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SUESPSHfiAB  BAT,  JV.  T.-Continned. 

Contracts. 

1H82.  H.  N.  A,  A.  J.  Beardsley,  for  dredging,  at  45  oents  per  cnbio  yard,  '83, 587* 
1884.  Atlantic  Dredging  Company,  for  dre^ng,  at  IZk  cents  per  cubic  yard,  '85, 74Si 
Eni^lneers. 
Chief  of  Engineers. 

Reports,  '80, 84 ;  '81, 106 ;  '82,  106 ;  '83, 103 ;  '84, 109 ;  '85, 99 ;  '86, 100 ;  '87, 64. 
Engineers  in  Charge. 
Col.  J.  Newton,  l878-'83.    Reports,  '80,  515;  '81,  651 ;  '82,  670. 
Lieut.  Col.  a.  L.  Gillespie,  18d3-'d6.     Reports,  '83, 5<>6 ;  '84, 732 :  '85, 740. 
Lieut.  Col.  W.  McFarland,  1886-'—.    Reports,  '86, 743 ;  '87,  734. 
Operations* 

ld*3-'84.  20,000  cubic  yards  material  dredged  from  the  channel,  '84,  733. 
Id84-'c&.  No  operations,  '85,  741. 

l885-'86.  21,256  cubic  yards  material  dredgedfrom  oat  at  Dead  Horse  Inlet,  '86, 744. 
1886-'f^.  No  operations,  '87, 736. 
Projects* 
By  Lieut.  Col.  Newton,  1879,  for  improvement  of  Sheepshead  Bay  by  diking  and 

dredfiiug.    Estimated  cost,  $100,000,  '79, 400 ;  '86,  743,  745. 
In  18(52  the  project  was  changed  to  one  for  a  cut  100  feet  wide  and  6  feet  deep  at 
mean  low  water,  to  connect  Sheepshead  Baj  with  Dead  Horse  Inlet,  also  for 
dredging  interior  channel.    Estimated  coat,  |34,200,  '82, 671 ;  '86, 744 ;  '87,  735. 
Surveys* 
Ordered  by  act  of  Jane  18, 1878.    Made  ander  direction  of  Col.  Newton,1878,  '79, 399. 
Maps. 

'82,670;  '84,732. 


SHENAHTBOAH  BIVSR,  TA.  and  it*  VA.-Survet  of. 
(Continued  from  Vol.  I,  p.  513.) 

Appropriations* 

1H80 'flSjOOO, '80,  66L 

1881 ^2,500, '81,  904. 

EBffineers* 

Chief  of  Enoinxkrs. 
Reports,  '80, 106, 110;  '81, 143;  '82, 140;  '83, 143;  '84,  148;  '85,  143;  '86,  139; 
'87,  105. 
Engineers  in  Charge. 
Lieut.  Col.  W.  P.  Craighill,  1879-^85.    Reports,  '80, 661 ;  '81,  903;  '82,912;  '83, 
699*  '84  927.  «»       ?  ^       ^  7        , 

Lient!  Col.' P.  C.  Haines,  1885-^—.    Reports,  '85, 957 ;  '86, 891 ;  '87, 926.. 
Assistants. 
N.  H.  Hutton.    Report,  '80,  664. 
J.  Herron.     Report,  '80,  667,  670. 
C.  B.  Fisk.     Report,  '80,  674. 
Operations* 
A  plan  was  submitted  by  Lieut.  Col.  Craighill,  in  1880,  for  improTcment  of  the 
Shenandoah  from  Port  Republic  to  Harper's  Ferry  by  slackwater  navigation, 
at  an  estimated  cost  of  |72,250,  but  title  could  not  be  secured  by  the  Goyem- 
ment  to  the  necessary  lands  until  1883,  '83,  699.    Still  further  legal  difficulties 
arose,  '84, 927,  and  up  to  the  end  of  the  fiscal  year  1887  operations  had  not  been 
commenced,  '87,  925. 
Projects* 
By  Lieut.  Col.  Craighill,  1880,  for  improvement  of  the  Shenandoah  River,  by  slack- 
water  navigation,  securing  a  20-foot  width  and  l^-foot  depth  at  low  stage  of 
water  from  Port  Republic  to  Harper's  Ferry,  by  rebuilding  the  locks,  dams,  and 
chutes  of  the  navigation  company.    Estimated  cost,  |72,250,  '80, 666, 667.    (See 
proviso  of  acu  of  ldd0-'81,  '85, 957.) 
Surveys* 
Ordered  by  act  of  March  3, 1879.    Made,  1880,  under  direction  of  Lieut.  Col.  Craig- 
hill,'80, 662. 

•Sm  Proviso, '85,057 
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SHIP  ISEiAND  lIABBOB«  ]!II88*^£zamination  of  outlet  of. 

Engineers. 

ClIIEV  OF  Ekginbkrs. 

Reports,  '81,  189;  ^82,  186. 
Engineer  in  Charqs. 

Capt.  A.  N.  Damrell.    Report,  ^82,  1321. 

JiSSlSTA  NT 

T.  L.  Harrison.    Report,  '82,  1321. 
Plans. 
Id  ISdl  Capt.  Damrell  did  not  consider  that  any  improTement  to  the  oatlet  of  the 
harbor  was  needed,  '82,  1321. 
Surveys. 
Examination  ordered  by  act  of  Jnne  14, 1880.    Made  under  direction  of  Capt.  Dam- 
rell, '82, 1321. 


SHOAIi  HABBOB  AIVD  COMPTON'S  CBCEK,  N.  J.— Sukvxt  of 

Engineers. 

Chief  of  Enginesrs. 

Report,  '84, 122. 
Engine KR  in  Charge. 

MaJ.  G.  L.  Gillespie.    Report,  '84,  770« 

ASSISTANT. 

A.  Doerflin^r.     Report,  '84,  771. 
Physical  Cliaracteristics. 

Description  of  locality,  '84,  770. 
Plans. 
By  Mig.  Gillespie,  1884,  for  the  formation  of  s  channel  in  the  creek,  by  dredging, 
150  feet  wide  and  5  feet  deep  at  low  water  between  the  harbor  and  the  bay. 
Estimated  cost,  $64,140,  '84,  771,  773. 
Surveys. 
Ordered  by  act  of  Aagost  2, 1882.    Made  under  direction  of  Mi^.  Gillespie,  '84, 770. 


SHOAIi  WATEB  BA¥,  WASH.    (See  Baker's  Bay.) 


SHBETEPOBT,  I^A.    (See  Red  River,  La.) 


SHBEWSBUBT  BIVEB,  Hf.  J.— Improvement  of. 

(Continued  from  Vol.  I,  p.  513.) 

irlations. 

i852-'7^ $48,500 

1880 30,000, '80,  543. 

1881 86, 000, '81,  699. 

1882 30,000, '82,  693. 

1886 10,000,  '86,760. 

Total 204,500 

1888 10,000,  act  of  August  11, 1888. 

Appropriations  prior  to  1880,  '80,  543. 
Commerce, 

Increase  in  commerce  consequent  ui>on  improvement,  '84,  745. 
Contracts. 
1880.  J.  A.  Bouker,  for  crib  and  training  dike  construction,  '80,  542.    J.  Kelley,  for 
pile-dike  coustructiun, '81,  700. 
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SHREWSBUBF  BIVEB,  N.  J.— Contlnaed. 

Contracts— Continued. 

1881.  W.  H.  Wood,  for  pile-dike  conBtraotion,  '81. 700.  £.  Brainard,  Jr.,  for  dredg- 
ing,  at  34  cents  per  cubic  yard,  '82, 693.  W.  H.  Wood,  for  pile^  dike  construction, 
'82,  693.  W.  H.  Wood,  for  dredging,  at  44  cents  per  cubic  yard,  '82,  694.  E. 
Brainard,  jr.,  for  dredging,  at  42  cents  per  cubic  yard,  '82,  694. 

1882.  E.  Brainard,  Jr.,  for  dr^ging,  at  36  cents  per  cnbic  yard,  and  diking  at  $5.50 
per  linear  foot,  '83,  578. 

Enprtneers. 
Chikf  of  Engineers. 

Reports/80,87;  '81,110;  '82,111;  '83,107:  '84,114;  '85.105;  '86,103;  '87,74. 
Board  of  Engineers. 
The  Board  of  Engtueers,  1880,  concur  with  Lieut.  Col.  Michler  in  the  proposed 
change  of  channel  from  the  west  to  the  east  side  of  Island  A,  '81,  704. 
Enoinkbrs  in  Charge. 
Lieut.  Col.  N.  Michler,  1878-'82.    Reports,  '80,  542 ;  '81,  697,  701. 
Lient.  Col.  6.  L.  Gillespie,  1882-'86.    Reports,  '82, 690 ;  '83, 576 ;  '84, 751 ;  '85, 761. 
Lieut.  Col.  W.  McFarland,  1886.    Report,  '86,  756. 
Lieut.  G.  MoC.  Derby,  1887-^—.    Report,  '87,  778. 
0»erationfiu 
1879-80.  1,830  feet  of  west  dike  completed,  '80, 542. 

1880-'81.  fU,0l7  cubic  yards  sand  dredged  from  Idat  at  South  Branch  en  trance,  '81, 698. 
1881-'82.  89,566  cubic  yards  material  dredged  from  north  and  south  branches  and 

main  stem ;  4,021  linear  feet  pile-dike  built,  '82,  690,691,692. 
1882-'83.  94,311  cubic  yards  material  dredged  from  north  and  south  branches  and 

main  stem;  503  linear  feet  of  diking  built,  '83,  577. 
1883-'84.  31,415  cubic  yards  material  dredged  from  South  Branch  Channel,  '84,  745. 
1884-'86.  No  operations,  '85,  751;  '86.  759. 
1886-'87.  1,357  linear  feet  of  Dike  B  riprapped,  '87,  778. 
Pliysical  Cbaracteristics. 

Description  of  the  river,  '86,  756. 
Projects. 
The  project  of  1870  proposed  dredging  channels  throngh  the  shoals  in  both  branches 
of  the  river,  at  an  estimated  cose  of  $14,000,  '71.  703.    This  amount  was  appro- 
priated in  1871  with  an  additional  15,000  in  1873,  but  the  improvement  was  nol 
permanent,  '86, 104. 
In  1879  the  existing  project  was  adopted  for  securing,  by  dredging  and  by  con- 
tracting the  wider  portions  of  the  river  by  the  use  of  dikes,  channels  6  feel 
deep  at  mean  low  water  and  from  200  to  300  feet  wide,  and  extending  from  the 
6-foot  curve  at  the  mouth  in  Sandy  Hobk  Bay  up  to  the  6-foot  curves  on  both 
branches  of  the  river  in  the  bays  above.    Estimated  cost,  as  modified  by  Board 
of  Engineers,  $142,066,  '79,  408.  411;  '86,757. 
In  1880  Col.  Michler  proposed  the  onanse  of  the  proposed  channel  from  the  west  to 
the  east  side  of  Island  A  in  the  Soatn  Branch,  '81,  701.    Concurred  in  by  Board 
of  Engineers,  1880,  '81,  704. 
The  amount  appropriated  from  1852  to  1886,  inclusive,  was  $204,000.    In  1887  the 
total  estimated  cost  was  revised  to  $254,562,  '87,  781. 
Sarveyfiu 
Maps. 
'81,698;  '82,  694;  '87,  780. 


SIOVX  CITT,  lO^FA.    (See  Missouri  River  betwbxn  mouth  akd  Sioux 

City.) 


SIPSST   RIVER,  AEiA*— Examination  of. 
(Continued  from  Vol.  I,  p.  515.) 

SiDglneers. 

Chief  of  Engineers. 

Reports,  '80,  140;  '81,  189. 
Engineer  in  Charge. 

Capt.  A.  N.  Damrell,  1879.    Report,  '81, 1221. 
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SIP8ET  RITBR,  ALA.-Oontinaed. 

Plans* 

In  1680  C»pt.  DaniTell  stated  that  there  mw  no  oommeroe  of  importanee  on  the 
river,  *il,  1221. 
Surveys. 
Ocdered  bj  act  of  liareh  3,  1979.    Made,  1880,  nnder  direetion  of  Ci^t.  Damrell, 


'Sli 


1  oyM 
,  l&l. 


SHJSLAUr  BAT,  OBEO.— Examihatiov  ov. 
EBirineen. 

CUIKF  OF  EXGINRKR.S. 

Reporte,  '80,  342 ;  '81,  332 ;  ^87,  330. 
Enginbbrs  in  Charok. 
MaJ.  G.  L.  Gillespie,  1879.    Keport,  ^81,  2617. 
Capt.  C.  F.  Powell,  lti86.    Report,  '87,  2433. 

J.  8.  Polbemne.     Report,  "81. 2618. 
Lieut.  E.  Burr.     Report,  '87,2494. 
Physical  Characteristics. 

DeticriptioD  of  river  and  surrounding  country,  'SI,  9617 ;  '87,  8493. 
Surveys. 
The  locality  deemed  worthy  of  a  survey,  '81,2618. 
Examination  ordered  bv  act  of  August  5,  1886.    Made,  1886^  under  direction  of 

Capt.  Powell. '87,  2493. 
Capt.  Powell  reports  that  the  river  and  bar  are  unworthy  of  improvement,  '87, 

2494. 


SKAOIT,  STEIIiAOIJAIVIISH,  UTOOTSACK,  SNOHOIHISH,  AMD 
SlirO<|lJALIffllE  BirEBS»  WASH.— IMFROVEMBUT  or. 

(Continned  from  Vol.  I,  p.  515.) 

Appropriations. 

li*^ •|2,600,'82.  96BX 

18^2 20.000, '82,  9685. 

1^84 10,000, '84,  227d, 

1886 10,000,  '86,  2C08. 

Total 42,590 

1838 15,030,  act  of  Augnat  11;  1888. 

Statement  of  appropriations,  '87, 9431. 
Commerce. 

Amount  to  be  influenced  by  impxovement,  '84,  2275. 
Contracts. 

1883.  Cashen,  McKay  A  Co.,  for  wooden-hall  anag-boat  oonstrnotion,  '83, 2J7S. 
Engineers. 
Chiisf  of  Enginseba. 
Reports,  '83,  242;  '81,  ^ZSt;  '82,  393;  '83,  333;  '84,  ;540;  '85,  367;  '86,  364; 
'87,  329. 

EXGINBB&4  IX  ChaRGR. 

Maj.  G.  L.  Gillespie,  1880-'82.    Report,  '81,  2608,  2611,  2614. 
Capt.  C.  F.  Powell,  1882-*—.    Reports,  '82,  268  > ;  '83, 1998 ;  '84,  2274 ;  '85, 2403 ; 
'86,2007;  '87,2490. 
Assistant. 
K.  A.  Habersham.    Report,  '81,  2610,  2613,  2615. 
Operations. 
188'i-'  7.  105  snags  removed  on  the  Snohomish  River,  '84,  2274. 
Idd4-'d5.  1,202  snags,  logs,  etc.,  removed  from  the  Steilaquamish  and  Skagit  rivers ; 

extensive  log  Jam  below  Nootsack  Crossing  removed,  '85,  2403. 
1885-.'H6.  No  operations  for  lack  of  funds,  '86,  2007. 

1886~'87.  847  snags  and  97  trees  removed  from  lower  Snohomish  and  Nootsack  ri  vera, 
'87,  2490. ^^^^___^__^ 

*  For  Skagit  Biver  alone. 
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SKAGIT,  STfilLAqUAlXIISH,  NOOTSACK,  S^VOHOHIISH,  AND 
SNOQUAXmifi  BIVEUS,  WAfe^H.-Coutiuaed. 

Pbysical  Characteristics. 

Description  of  river  and  sarroaii4inD;  ooantry,  '81.  2613. 
Private  and  Corporate  Work. 

Work  on  the  Nootsack  Jam  done  by  oontractor'a  party  under  local  cltiBens'  com- 
mittee, '85,  2404 ;  '86,  2007. 
Projects* 

By  ^^j.  Qillespie,  1881,  for  oonstmction  of  snaj^-boat  and  maintenance  of  same  for 
or  one  year.    Estimated  cost,  $25,000,  '81,  26  2.    Increased  |  ,060  in  1882,  '82, 
2686,  and  $10,000  in  1884,  '84,  2275.    Estimate  for  completion,  1886,  |2U,000, 
'86,2008. 
Surveys. 

Ordered  by  act  of  June  14, 1880.    Made.  1880,  nnder  direction  of  M^.  Gillespie,  '81, 
2611. 

Examination  of  Steilaquamish  River  ordered  by  act  of  June  14,  1880.    Made,  1880, 
under  direction  of  MaJ.  Gillespie,  '81,  2608. 

Examination  of  Nootsack  River  ordered  by  act  of  June  14, 1880.    Made,  1880,  under 
direction  of  MaJ.  Gillespie,  '81,  2611. 

Examination  of  Snohomisb  River  ordered  by  act  of  June  14, 1880.    Made,  1880, 
under  direction  of  MaJ.  Gillespie,  '81,  2614. 


SKIPAHrON  BIYBR,  OREO.    (See  Young's,  Lewis,  and  Clabkb's  bivbbs.) 


SKIPTON  CB£EK«  ]IIB.— Examination  or. 

Engrtneers. 

Chief  of  Engineers.  « 

Reports,  »81,  150;  '82,  144;  '85,  137. 
Engineers  in  Charge. 
Lieut.  Col.  W.  P.  Craighill.    Report,  '82,  948. 
W.  F.  Smith,  U.  8.  Agent.    Report,  '85,  907. 
Plans. 
By  Lieut.  Col.  Craighill,  1882,  for  the  formation  of  a  dredged  channel  through  the 
bar  at  the  mouth  10'  feet  wide  and  6  feet  deep  at  low  water,  with  a  tiiruing- 
basin  at  Skipton  Landing  300  by  200  leet.    Estimated  cost,  |15,000,  '82,  949: 
'85,  908. 
Sarveys. 
Examination  ordered  by  act  of  March  3, 1881.    Made  under  direction  of  Lieut.  Col. 

Craighill,  '82,  948. 
Examination  ordered  by  act  of  July  5, 1884«    Made  under  direction  of  W.  F.  Smith, 
'85,  907. 


SLAUOHTEB  CREEK,  MB.-Suevey  of. 
(Continued  from  Vol.  I,  p.  515.) 

Enffiaeers. 

Chief  of  Engineers. 

Report,  '80,  110. 
Engineer  in  Charge. 

Lieut.  Col.  W.  P.  Craighjll,  1879.    Report,  '80.  739. 
Physical  Characteristics. 

Description  of  creek  and  adjacent  country,  '80,  740. 
Plans. 
By  Maj.  Craighill,  1880,  for  securing  a  channel  below  the  bridge  at  Ferry  Point  7 
feet  deep  at  mean  low  water.    Estimated  cost,  $7,250.  '80,  740. 
Surveys. 
Ordered  by  act  of  March  3,  1879.    Made,  1880,  under  direction  of  MaJ.  Craighill, 
'80,  739. 

1443  EN— ^2 
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SnilTU'S    MILLS    AND    WHITE    OAK    RIVE K-£xami nation  of 

BOUND  BKTWKKN. 

(See  Bbaufokt  and  Nbw  Rivbb,  N.  C.) 


SmiTlI'S  BIVER«  GAL.— Examination  or  mouth  of. 

Engineers. 

Chief  ov  Enginxbrs. 

Report,  '87,  324. 
Enginbbk  IK  Chabgb. 

Capt.  A.  H.  Payson.    Report,  *87*  2i50, 2452.     . 

J^  flfl,TSTA.MT 

A.  Boschke.    Beport,  '87,  2451. 
Plans. 

In  1887  Capt.  Payson  considered  that  the  cost  of  the  improyement  would  not  be 

Justified  by  the  interests  served,  '87,  2450,2463. 
Snrvevs. 
Examination  ordered  by  act  of  Angnst  5, 1886.    Made  ander  the  direction  of  Capt. 

Payson,  '87,  2450. 


8NAOS,  REMOVAL  OF,  FROM  UPPER  MISSISSIPPI  RITER. 

(See  Mississippi  Rivbb,  Uppbb.) 


,     SNAKE  RIVER,  WASH.— Survby  of,  abovb  Lbwiston. 
(See  also  Columbia  River,  Upper.) 

Enfirlneers. 

Chief  of  Engineers. 

Reports,  '81,  322;  '82,  324;  '85,  372. 
Engineers  in  Charge. 

Capt.  C.  F.  Powell.     Report,  '82,  2716. 

Maj.  W.  A.  Jones.    Report,  '85,  2440. 

AflSISTAT^TS 

Lieut.  T.  W.  Symons.    Report,  '82, 2718. 
F.  J.  Carrel.     Report,  '85,  2441. 
Physical  Characteristics. 

Description  of  river,  '82,  2716,  2718 ;  '85,  2441. 
Plans. 
By  Capt.  Powell,  1881,  for  the  improvement  of  the  river  from  Lewiston  to  Salmon 

River  by  the  removal  of  rock,  bowlders,  and  gravel,  so  as  to  give  navigation 

from  4  to  6  months  of  the  year.    Estimated  cost,  $t)2,604,  '82,  2718,  2722. 
Snrveys. 
From  Lewiston  to  mouth  of  Salmon  River  ordered  by  act  of  March  3,  1881,  '81, 

332.    Made  under  direction  of  Capt.  Powell,  1881,  '82,  2716. 
Between  Lewibton  and  month  of  Boi6<^  River  ordered  by  act  of  July  5,  1884.   Made 

under  direction  of  MaJ.  Jones,  1884,  '85,  2440. 


SNOUOMISBT  RIVER.    (See  Skagit  Rivbr,  Wash.) 


SNOC^UALMIE  RIVER.    (See  Skagit  River,  Wash.) 
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S^BIJS  HARBOR  (ORKAT),  N.  ¥•— Improvement  of. 
(Continued  from  Vol.  I,  p.  516.) 

Appropriations. 

l«S»-79 $34.3,771.80 

18d0 3,000.00,  '80,2210. 

1881....: 5,000.00, '81,  2442. 

1882 25,000.00, '82,  2448. 

1884 10,000.00,^84,2141. 

1886 10.875.00, '86,  1890. 

Total 403,646.80 

1888 24,000.00,  act  of  August  11,  1888. 

LiHt  of  appropriations  preYiou»to  1880,  '81,  2441. 
Contracts. 

1881.  C.  F.  Dunbar,  for  dredging,  at  23  cents  per  cubic  yard,  '81,  2443. 

1882.  G.  Kellogg  <&  Co.,  for  pier  construction,  '83,  1946. 

1883.  A.  J.  Packard,  for  iron,  '83,  1946. 

1884.  A.  F.  Chapman,  for  pier  extension,  '86,  1890. 

1886.  W.  S.  Malcolm,  for  dredging,  at  16  cents  per  cable  yard,  '87,  2377. 
Enprtneers. 
Chief  of  Engikeers. 
Reports,  '80,  231;  '81,  318;  '82,  312;  '83,  320;  '84,  324;  '85,  349;  '86,  344;  '87, 
309. 
Engineers  in  Charge. 
Maj.  W.  McFarland,  l875-'83.    Reports,  '80,  2209;  '81,  2441 ;  '82,  2446. 
Lieut.  Col.  H.  M.  Robert,  1883-'85.    l^eports,  '83,  1945 :  '84,  2140. 
Capt.  E.  Maguire,  1885-^87.    Reports,  '85,  2274 ;  '86,  1890. 
Capt.  C.  F.  Palfrey,  1887-'—.    Report,  '87.  2376. 
Operations. 
1879-'80.  8^5  linear  feet  west  pier  superstructure  rebuilt,  '80,  2209. 
1880-'81.  13,000  cubic  yards  sand  dredged,  '81,  2441. 
1881-'82.  29,000  cubic  yards  sand  dredged;  100  linear  feet  catch-sand  fence  built, 

'82,  2446,  2447. 
1882-'83.  Foundations  for  cribs  and  construction  of  same  in  progress ;  1,245  cubic 

yards  material  dredged,  '83,  1945. 
1883-'84.  330  linear  feet  pier  extension  bnilt ;  1,991  cubic  yards  material  dredged, 

'84,  2140. 
1884-85.  200  linear  feet  pier  extension  completed,  '85,  2275. 
1885-'86.  200  linear  feet  pier  superstructure  completed  ;  sand  fences  repaired,  '86, 

1H90. 
1886-'87.  13,224  cubic  yards  material  dredged  and  piers  extensively  repaired,  '87, 
2377. 
Projects. 
After  an  aggregate  of  appropriations  amounting  to  $351,771.80  Mi^.  McFarlaud 
proposed,  in  1881,  the  extension  of  east  and  west  ^iers  to  15-foot  curve  and 
deepening  the  channel  to  15  feet  by  dredging.    Estimated  cost,  $100,000,  '81, 
2442;  '87,2376. 
Survejrs. 
Maps. 
'81,  2442. 


SOBU8  HARBOR  (LITTI^E),  N.  IT.— Improvement  or. 
(Continued  from  Vol.  I,  p.  518.) 


AppropriationSf 

1852-79 


$194,441.77 

1880 20,000.00, '80,  2211. 

1881 20,000.00, '81,  2445. 

1882 25,000.00, '82,  2449. 


500  iT^DEX  or 

SODUS  li ARBOR  (LITTLE,)  N«  Y.— Continued. 

Appropriations— Continued. 

1884 |10, 000. 00, '84,  2142. 

1886 12,500.00/86,  18»2. 

Total 281,941.77 

1888 16,000.00,  act  of  Angnat  11,  1888. 

List  of  apprppriations  prior  to  1880,  '81,  2443. 
Contracts. 

1879.  C.  F.  Dunbar,  for  dredging,  at  18  cents  per  cubic  yard,  '80,  2212. 

1880.  W.  D.  Taylor,  for  iron,  '81, 2446.    R.  J.  Myers  and  H.  C.  Poet,  for  timber,  «1, 
2446. 

1881.  D.  W.  McConnell,  for  dredging,  at  17f  cents  per  cubic  yard.  '81,  2446.    R.  J. 
Myers  and  H.  E.  Post,  for  tirab<*r,  '81,  2446.    W.  D.  Taylor,  for  iron,  '81, 2446. 

•  1882.  Kelly  &,  Benneiman,  for  pier  extension,  '83,  1947.    A.  J.  Packard,  for  iron, 

*83,  1946. 
finirineers. 
Chibf  of  Bnginesrs. 
Reports, '80,132;  '81,318;  '82,312;  '$3, '321;  '84,325;  '85,3S0;  ^86,344;  '87, 
310. 
ENomEEBS  IN  Charge. 
Maj.  W.  McFarland,  lH75-'83.    Reports.  '80,  2210 ;  '81,  2443;  '82,  2448. 
Lient.  Col.  U.  M.  Robert,  1883>'85.    Reports,  '83,  1946 ;  '84,  2142. 
Capt.  E.  Maguire,  1885-'87.    Reports,  '85.  2276 ;  '86, 1891. 
Capt.  C.  F.  Palfrey,  1887-'—.    Report,  '87,  2379. 
Operations. 
1879-'80.  Filling  placed  in  east  pier;  1,000  linear  feet  west  pier  8U|)er8tmctnre 

built ;  9,678  cubic  yards  material  dredged,  '80,  2210. 
1880-'81.  Work  on  piers  and  dredging  continued,  '81,  2444. 
1881-'82.  East  pier  extended  757  feet,  and  west  pier  242;  40,000  cubic  yards  sand 

dredged  from  channel  between  piers,  '82,  2448. 
1882-^83.  East  pier  extended  360  feet,  and  west  pier  150  feet,  *83,  1946. 
1883-'84.  West  pier  extended  120  feet,  east  pier  240  feet,  '84,  2142. 
1884-'85.  100  linear  feet  crib-work  added  to  west  pier  and  riprap  fonndation  laid 

for  remainder  of  extension,  '85,  2277. 
*1885-'86.  West  pier  extended  100  feet  and  200  linear  feet  superstrncture  built,  and 

stone  dike  built  between  end  of  east  breakwater  and  shore,  '86,  1891. 
1886-'87.  No  operations,  '87,  2380. 
Projects. 
The  earliest  plan  of  improvement  was  submitted  in  1829  by  Capt.  T.W.  Maurice. 
The  first  appropriation  was  made  in  1852,  '74,  i,  256 ;  '76,  ii,  591.    The  present 
project,  adopted  in  1881,  was  an  expansion  of  the  earlier  projects,  and  proposed 
to  lumish  a  channel  of  entrance  not  less  than  15  feet  deep  by  the  closure  of  one 
side  of  the  bay  by  a  lateral  pier  of  crib-work  tilled  with  'stone,  in  connection 
with  two  parallel  piers  extending  into  the  lake,  '79,  1731;  '81,  2444;  '87, 
2379.     The  total  amount  appropriated   from   18{)2  to  1886,   inclusive,   was 
1281,941.77.    Amount  estimated  to  complete  project,  |32,500,  '86,344,1892; 
'87,  2381. 
Sarveys. 
Maps. 
'81, 2446. 


SOUTH  AMBOF,  N.  J.    (See  Amboy,  N.  J.) 


SOUTH  B£A€U,  IVIASS.    (See  Edgaktowx  Harbor  and  South  Bkach.) 


SOUTH  FORKED  DE£B  RIVER,  TENIV.    (See  Deer  Rivkr,  Tsnn.) 


SOUTH  FORK,  KY.    (See  Kentucky  River,  South  Foss^) 
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SOUTH  IIATETV  HARBOR,  iniCH.— Improvkmbnt  of. 
(Continued  from  Vol.  I,  p.  521.) 

_  _       »riations. 

1867-'79 $149,500 

1880 : 5,000, '80,  2029. 

1881 5,000,  '81,  2236. 

1882 10,000,  '82,  2317. 

1884 7,500, '84,  1993. 

1886 5,000, '86,  1771. 

Total 182,000 

1888 10,000,  act  of  August  11,  1888. 

Contracts. 

1880.  Squire  &,  White,  for  dredging,  at  25  cents  per  cubic  yard,  '80,  2028. 
1H82.  Sqaire  db  White,  for  dredging,  at  19  cents  per  cubic  yard,  *83,  1831. 
1887.  H.  B.  Herr  &  Co.,  for  crib  construction,  '87,  2199. 
Enirtneers. 

CUIBF  OF  ENGIKEEBS. 

Reports,  '80,  218;  '8X,  296;  '82,  290;  '83,  298;  '84,  299;  '85,  321;  '86,  315; 
'87,  283. 
Enoikberb  in  Charge. 
Maj.  S.  M.  Mansfield,  1872-'80j  '80,  2007. 
Maj.  F.  Harwood,  1880-'82.    Reports,  '80,  2028 ;  '81,  2235. 
Maj.  D.  P.  Heap,  1882-'83.    Report,  '82,  2317. 

Capt.  D.  W.  Lookwood,  1883-'—    Reports,  '83,  1830;  '84,  1991 ;  '85,  2085;  '86, 
1770;  '87,2198. 
Operations* 
1880-'81.  11,571  cubic  yards  material  dredged  from  channel  between  lake  and  inner 

harbor ;  extensive  repairs  to  plant,  '81,  2235,  2236. 
1881-'82.  661  linear  feet  of  plank  beam  revetment  and  534  linear  feet  of  catch-sand 

fence  built,  '82,  2317. 
1882-'83.  Repairs  to  south  pier,  revetment,  and  plank  beam  wall,  85  linear  feet 
plank  beam  revetment,  and  592  linear  feet  sand  fence  built  un  north  side; 
17,449  cubic  yards  material  dredged  from  **  middle  ground,"  '83,  183. 
1883-'84.  1,905  cnbic  yards  material  dredged  from  channel  between  the  piers, 

'84,  1992. 
1884-'85.  447  linear  feet  of  north  pier  and  210  linear  feet  of  south  pier  repaired, 

'85,  2085. 
1885-'86.  2&),865  cubic  yards  mateVial  dredged  from  channel  between  the  piers, 

'86,  1770. 
1886-'87.    Site  dredged  and  foundation  piles  driven  for  50  linear  feet  of  crib>work 
and  14  courses  of  same  built,  '87,  2198. 
Projects. 
The  original  project  of  1866  proposed  the  extension  of  two  parallel  piers  120  fee- 
apart  from  the  mouth  of  the  river  to  the  12-foot  curve  in  the  lake,  the  protect 
tion  of  the  river  banks  by  sheet-pile  revetment,  and  dredging  a  channel  12  feet 
deep  between  the  piers  and  across  the  outer  bars.    Estimated  cost,  $128,288.47, 
'66,  iv,  148;  '74,  i,  192;  '79,  1628. 
In  1^:79  the  project  was  modified,  increasing  the  channel  depth  to  14  feet,  '79,  1628 ; 
'81,  2236.    Total  amount  appropriated  from  1867  to  1886,  inclusive,  $182,000. 
Amount  estimated  to  complete  project  in  1886,  $77,500,  '86,  316;  '87,  2199. 
Surreys. 
Maps. 
'80,  2028;  '84,  1992. 


SOUTHOIiD  HARBOR,  BT.  T.—Examination  of. 

Enicineers. 

Chief  of  Engineers. 

Report,  '84,  100. 
Engineer  in  Charge. 

Msij.  J.  W.  Bariow,  1882.    Report,  '84,  686. 
Physical  CliaracterisClcs. 
Description,  '84,  686. 
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80IJTH0LD  HARBOR,  N.  T.-Continaed. 

Plans. 

By  Mi^.  Barlow,  ISfii,  for  excavation  of  a  channel  100  feet  wicle  and  10  feet  deep 
from  landing  to  deep  water,  a  distance  of  500  feet.    Estimated  cost.  $4,000, 

Sarveys* 

Examination  ordered  by  act  of  August  2, 1882.    Made,  1884,  nnder  direction  of  Maj. 
Barlow,  '84,  680. 


SOUTHPORT  HARBOR,  COBTW,— Improvbmknt  of. 

(Continued  from  Vol.  I,  p.  523.) 

Appropriations. 

1836-79 $13,000 

18«0 2.500. '80,  4r).^ 

1881 2,500,^81,608. 

1882 .^.000, '82,  621 

Total 21,000 

Statement  of  appropriations,  '87,  616. 
Contracts. 

1881.  J.  M.  Seward,  for  dredgii^,  at  19  cents  i>er  en  hie  yard,  '81, 609.    J.  McDer- 

mott,  for  dredging,  at  ^  cents  per  cubic  yard,  '82,  622. 

1882.  J.  H.  Fenner,  for  dredging,  at  32  cents  per  cubic  yard,  '83,  522. 
Enicineers. 

Chief  of  Engineers. 

Reports,  '80,  79;  '81,  94 ;  '82,  95;  '83,  91;  '84,  97;  '85,  86;  '86,  87;  '87,  50. 
Engineers  in  Charge. 
Maj.  J.  W.  Barlow,  187.'S-'83.    Reports,  'filO,  464;  '81,  607;  '82,  620. 
Lieut.  Col.  W.  McFarland,  1883-'86.    Reports,  '83,  521;  '84,  653;  '85.  655. 
Lieut.  Col.  D.  C.  Houston,  1886-'—.    Reports,  '86,  648 ;  '87,  615. 
Operations. 
1879-'80.  No  operations. 

1880-'81.  11,294  cubic  yards  material  dre<lged  from  tlie  channel,  '81,  607. 
l881-'82.  6,768  cubic  yards  material  dreilj^ed,  '82,  621. 
1882-'83.  8,390  cubic  yards  material  dredged,  '83,  522. 

1883-'87.  No  operations;  project  completed,  '84,  653 ;  '85,  656;  '86,  648 ;  '87,  615. 
Projects. 
The  earliest  project,  1827,  provided  for  a  stone  breakwater  extending  southward 
1,420  feet  on  the  east  side  of  the  harbor,  and  a  dike  extending  northward  l,4o0 
feet  from  the  head  of  the  breakwater.    This  work  was  completed  in  1838  at  a 
costof  $10,,^)87.2:i;  '70,453;  '86,648. 
In  1875  the  breakwater  was  repaired  and  raised  2  feet,  '76,  i,  53,  229 ;  '86,  648. 
In  1876  the  project  was  modified  to  provide  for  dredging  a  channel  50  feet  wide  and 
4  feet  deep  at  low  water  from  Long  Island  Sound  to  the  wharves  at  Soutbport. 
In  1877  the  project  was  amended  to  i)rovide  for  100  foet  width,  '78,  400 ;  '79,  59, 

355;  '86,648. 
The  project  was  practically  completed  in  1883,  '83,  r>22 ;  '84,  653 ;  '86,  648. 
Total  appropriations,  1829  to  1882,  inclusive,  $31,587.23, '86,  649  ;  '87,  616. 
Surveys. 
Maps. 
'82,  620;  '86,  648. 


SOUTHPORT  HARBOR,  "WIS.    (See  Kenosha  Harbor.) 


SOUTH  RITER,  W.  J.— Impuovkment  of. 
(Continued  from  Vol.  I,  p.  524.) 


Appropriations. 

1871-'79 $20,000 

1880 40,000,  '80,519. 

1881 6,000,  '81,662. 
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SOUTH  RITfiR,  N«  JT.— Continned. 

Appropriatioiui--Continned . 

18d2 : $10.000, '82,679. 

1886 -• 5,000, '86,780. 

Total 81,000 

1888 5,000,  act  of  Angurt  11, 1888. 

Commerce. 

Commeroial  statistics,  '86/  780 ;  '87,  774. 
Coutracls. 

1882.  H.  Du  Bois  <&  Sons,  for  wharf  remoyal  and  reconstruction,  dike  conatraotion, 
and  dredging,  '83,  554. 
Eiifiiineers* 
Chief  of  Engineers. 
Beports,  '80,  84,  85;  '81,  106;  '82,  108;  '83,  100;  '84,  120;  '85,  112;  '86,  108; 
'87,  72. 
Enqineers  in  Charge. 
CoJ.  J.  Newton,  1879-'84.    Beports,  '80,  519;  '81,  660;  '82,  677 ;  '83,  553. 
Lieut.  Col.  G.  L.  Gillespie,  1884~'86.    Beports,  '84,  760;  '85,  764. 
Lieut.  Col.  W.  McFarland,  1886.    Beport,  '86,  777. 
Lieut.  G.  McC.  Derby,  1886-'—.    Beport,  '87,  773. 
Assistant 
B.  H.  Talcott.    Beport,  '80,  520. 
Operations. 
188^'83.  Wharf  at  Baritan  and  South  Biver  Canal  junction  rebuilt ;  1,779  linear 

feet  of  dike  built,  '83,  554. 
1883-'84.  3,117  linear  feet  of  diking  built ;  2,222  cubic  yards  material  dredged  from 
shoal ;  3,173  cubic  yards  rock  blasted  from  shoal  at  Whitehead's  sand  dock,  '84, 
760, 761. 
18d4-'85.  1,200  cubic  yards  broken  stone  placed  in  dike  at  mouth  of  canal,  '85, 765. 
1885-'87.  No  operations,  '86,  779;  '87,  773. 
Projects* 
By  Col.  J.  Newton,  1879,  for  improvement  of  South  Biver  by  rectification  of  the  en- 
trance to  the  artificial  channel  or  canal  into  the  Bantan  Biver ;  closing  the 
South  Biver  below  Petit's  brick-yard,  increasing  by  means  of  dikes  and  dodg- 
ing the  depth  to  8  feet  at  mean  low  water  up  to  Washington,  6  feet  to  Biasett's, 
and  4  feet  to  old  bridge,  involving  the  constrcv^tion  of  15,200  linear  feet  of  dike, 
3,200  linear  feet  of  half-dike  and  dredging.    Estimated  cost,  $194,695,  '80,  522, 
523;  '87,  773. 
Surveys. 
Examination  ordered  by  act  of  March  3^  1879.    Made,  1880,  under  direction  of  Col. 

Newton,  '80,  519. 
Maps. 
'82,678;  '85,764. 


SPRING  CREEK,  N.  T. 

Examination  ordered  by  act  of  August  5, 1886,  '87, 317. 


STAMFORD  HARBOR,  CONIV.— Improybment  of. 

Appropriations. 

18«6 $10, 000, '87,  619. 

1888 5. 000,  act  of  August  11, 1888. 

Commerce. 

Commercial  statistics,  '84,  671. 
Contracts. 
18ti7.  Hartford  Dredging  Coippany,  for  dredging,  at  15  ^^  cents  per  cubic  yard,  '87, 
619. 
Enirineers. 
Chief  of  Engineers. 

Reports, '84,  99;  '87,51. 
Engineers  in  Charge. 
Maj.  J.  W.  Barlow.    Report,  '84,  670, 672. 
Lieut.  Col.  D.  C.  Houston,  1886-'—.    Report,  '87,  61 

A-SSISTANT 

H.  N.  Babcock.    Report,  '84,  672. 
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STAMFORD  HABBOB,  CONN.— Continaed. 

Operations* 

1686-'87.  23,616  cubic  yards  material  dredged  from  ohannel  between  bay  and  the 
bri(lge/87,  619. 
Projects. 
By  M^j.  Barlow,  1883,  for  the  formation  of  a  dredged  obannel  5  feet  deep  at  mean 
low  water,  extending  from  the  Oliver  Street  Bridge  acroos  Mill  Creek  to  the 
bay.    EsUmated  cost,  $'^,000,  '84,  672 ;  '87,  619. 
Surveys. 
OrdertMi  by  act  of  Angnet  2,  1882.    Made  under  direction  of  Mi^.  Barlow,  '84, 670. 
Maps. 
'87,  618. 


STATEN  ISIiAND  AlVD  NElir  JTEBSET— Improykmx29T  op  chakhxl 

BXTWXBN. 

(See  also  Abthur  Kill.) 
(Continued  from  Vol.  I,  p.  685.) 

Appropriations. 

ItfJfi-^l^ 175,000 

18CJ0 29,000, '80,540. 

1882 40,000, '82,  689. 

1884 10,000,  '84,  744. 

1886 15,000, '86,792. 

Total 169,000 

1888 15,000,  act  of  August  11,  1888. 

Statement  and  application  of  appropriations,  '86,  792;  '87,  747. 
Commerce. 
Advantages  resulting  from  improvement,  '82,  690. 
Importance  of  improvement,  '85,  750. 
Contracts. 
1880.  Morris  &,  Cumlngs  Dredging  Company,  for  dredging,  at  19^  cents  per  cubic 

yard,  '81,  692.    Completed,  '82,  687. 
1883.  Morris  &  Cumings  Dredging  C^ompany,  for  dredging,  at  23|  cents  per  cobio, 

yard,  '83,  576.    Completed,  '83,  57». 
1885.  £.  Brainard  and  T.  H.  Benton,  for  dredging,  at  20  cents  per  cubic  yard 

'85,750.    Completed, '85,  749. 
1887.  T.  H.  Benton,  for  dredging,  at  28^  cents  per  cubic  yard,  '87,  748.    History  of 
operations,  '87,  746. 
Enicineers. 
Chief  of  Enginerrs 
Reports,  '80,  86;  '81,  109,  693;  '82,  110;  '83,  106;  '84,  113;  '85, 104;  '86,  110; 
'87,  65. 
Board  of  Enginieers. 

For  river  and  harbor  improvement.    Beport,  '81,  694. 
Engineers  in  Charge. 
Col.  J.  Newton,  1873-^80.    Report,  '80,  540. 
Lieut.  Col.  N.  Michler,  1880-^81.    Reports,  '80,  540 ;  '81,  691. 
Lieut.  O.  L.  Gillespie,  J881-'86.    Reports,  '82,  687;  '83,  575;  '84,  742;  '85,  749. 
Lieut.  Col.  W.  McFarland,  1880-'—.    Reports,  '86,  788;  '87,  743. 
Operations. 
1879-'80.  101,368  cubic  yards  of  material  dredged,  '81,  691. 
1891-'82.  116,931  cubic  yards  of  material  dredged,  '82,  687. 
1882-'83.  158,637  cubic  yards  of  material  dredged,  '83,  575. 
1884-'85.  44,9.53  cubic  yards  of  material  dredged,  '85,  749. 
1885-'86.  No  operations  for  lack  of  funds,  '86,  791. 

l8dd-'87.  31,261  cubic  yards  material  dredged  from  the  channel,  '87,  747. 
Physical  Gbaracteristics. 
Description  of  channel,  '86,  7-?8;  '87,  743. 
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STATEN  ISI^AHTD  AND  NEW  JERSET— Con  tinned. 

Projects. 

By  Board  of  Engineersy  1880  (in  extension  of  previous  project  of  1873  and  1875),  for 
improvement  of  a  channel  between  Staten  Island  and  New  Jersey,  east  from 
Elizabetbport,  to  the  deep  water  of  the  Kill  Von  Kull,  400  feet  wide,  the  mid- 
dle 200  feet  to  be  13  feet  and  tbe  remainder  of  channel  VZ  feet  deep  at  mean  low 
water;  in  addition,  if  found  necessary,  parallel  dikes  to  be  built  on  opposite 
sides  of  the  channel  at  two  places.    Estimated  cost,  $185,705,  '81, 109,  CK^,  ^5 ; 
'86,  790.    (Cols.  Tower  and  Newton  and  Lieut.  Col.  Abbot.)    Estimate  in- 
creased to  1210,000,  '87,  745. 
Surveys. 
Mapb. 
'81,  696. 


STAUIVTON  BIVER,  TA.  (between  Brook  BTeal  and  month  of 
Plir  Blver)— Improvement  op. 

(Continued  firom  Vol.  I,  p.  526.) 

Appropriations. 

1879 $5,000 

1882 2. 000, '83,  828. 

1886. 5, 000, '86,  925. 

Statement  of  appropriations,  '87,  952. 
Eni^ineers* 
Chiep  of  Engineers. 

Reports,  '81,  158;  '82,  154;  '83,  158;  '84,  160;  '85, 151;  '86,  146;  '87,  112. 
Engineer  in  Charge. 
S.  T.  Abert,  U.  8.  Agent,  1879-'—.    Reports,  '82,1  047;  '83,  826;  '84,  999;  '85, 
992;  '86,924;  '87,951. 
Operations. 
1883-'84.  5!^  cubic  yards  rock  removed  Arom  the  channel,  '84,  999. 
1884-'d6.  No  operations,  '85,  992;  '86,  925. 

1886-'r^.  Channel  14  teet  wide  and  1^  feet  deep  opened  tbroueh  Pocket  Shoal  No.  3, 
'87,  952. 
Physical  Characteristics. 

Description  of  the  river,  '82,  1047. 
Projects. 
By  S.  T.  Abert,  1882,  for  improvement  of  Staunton  River  from  Brook  Neal  to  mouth 
of  Pig  River,  a  distance' of  52  miles,  by  construction  of  spur-dikes  and  rook  ex- 
cavation, chiefly  to  reduce  the  slope  of  the  river  for  batteaux  navigation.    Es- 
timated cost,  $40,087,  '82, 1048,  1052;  '87,  952. 
Sonrefs. 
Of  Staunton  River,  from  Brook  Neal  to  month  of  Pig  River,  ordered  by  act  of  March 

3,  1881.    Made»  1882,  under  direction  of  S.  T.  Abert,  '82,  1047. 
Maps. 
Profile  from  Brook  Neal  to  Roanoke  Station,  '86,  923. 


HTAWiTON  RITEB,  T A.  (between  Randolph  Station  and  Brook 

Neal)— Improvement  op. 

Appropriations. 

1880 *r,  500, '80,  787. 

1881 5.000,  '81,977. 

1882 5,000, '82,  1046. 

1884 5,000,  '84,998. 

1886 5,000, '86,  923. 

Total 27,500 

1888.  Between  Randolph  Station  and  Pig  River.    5, 000,  act  of  August  11, 1888. 

Statement  of  appropriations,  '87,  951. 
Commerce. 

Trade  and  commerce,  '80,  787. 
Contracts. 

1879.  Mosely  &  Canada,  for  timber,  '80,  787. 
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BTAVlVTOll  BITER«  TA.-ConUuaed. 

CHIXF  of  ElfOINSBBS. 

Reports,  '80,  116;  '81,  156;  '82,  152;  *83, 158;  '84, 160;  '85, 150;  '86, 145;  ^87, 

8.  T.  Abert,  U.  8.  AKent,  1H78>'— .    Reports,  '80, 780 ;  '81, 976 ;  '82, 1044 ;  '83,  624 ; 
'84, 996 ;  '85,  969 ;  '86, 922 ;  '87, 950. 
Assistant. 
J.H.Gill.    Report, '80,  781. 
Operatioufk 

]879-'80.  Derrick- boat,  derrick,  qaarter-boat,  and  two  stone  scows  bailt,  '80,  787. 

ieH0-'81.  1,306  cabio  yards  rock  blasted  from  tbe  chaanel,  '81,  977. 

1881-82.  4,625  cnbio  yards  blasted  and  loose  rock*  removed  ;  12  orib-dams  bailt  of 

an  aggregate  length  of  522  feet,  '82,  1045. 
1882-'83.  307  cubic  yards  rock,  7  snags,  and  35  trees  removed,  '83,  825. 
1883<'84^  No  operations,  '84,  998. 

1884-'85.  18  miles  of  river  placed  in  navigable  condition,  '85,  990. 
1885-'86.  757  cable  yards  rock  removed  from  channel,  '86,  923. 
1886-'87.  194  cubic  yards  solid  rock  and  112  oabic  yards  of  loose  rock  and  £^vcl  re- 
moved from  channel,  '87, 950. 
Physical  CharacterisUcfk 

Description  of  the  river,  '82, 1047.  I 

Projects.  , 

By  8.  T.  Abert,  1879,  for  i  mprovement  of  Stannton  Ri  vor  from  Brook  Noal  to  Roanoke 
Station,  a  distance  of  32  miles,  by  rook  removal  and  spnr-dike  and  dam  con- 
strnotlon,  so  as  to  give  a  low- water  channel  of  2  feet  depth  and  not  less  than  35 
feet  wide.    Estimated  cost,  $68,708.40,  '80.  783,  786  ;  '87,  950. 
Surreys* 

From  Brook  Neal  to  Boanoke  Station,  '87,  950. 
Maps. 
'80, 786. 


STEEL'S  BAYOUy  MISS.— Improvsmbkt  of. 

Appropriations* 

18S4 $2,500, '85,  1523. 

1886 2,500,  *86,  1364. 

1888 2.500,  act  of  Augnst  11,  1888. 

Commerce* 

Cotton  production,  '84, 1360, 1362. 
Enirtneers* 

Chief  of  Enoinekrb. 

Reports,  '84, 227 ;  '85, 241 ;  '86, 235 ;  '87, 200. 
Enqinbers  in  Charge. 

Maj.  A.  M.  Miller,  1882-'«).    Beport,  '84,  l;560. 

Capt.  E.  Bergland,  lt^85-'87.     Reports,  '85. 1522:  '86,  1363. 

Capt.  J.  H.  WUlard,  1887-'—.    Report,  '87,  1476. 

AjSSISTANT. 

p.  C.  Montgomery.    Beport,  '84, 1361. 
Operations* 

l884>-'85.  2,993  trees,  snags,  and  logs  cut  and  removed,  '85,  1523. 
1885-'86.  No  operations, '136, 1364. 

1886-'87.  Removal  of  obstructions  from  40  miles  of  channel.  '87, 1477. 
Physical  Characteristics* 

Description,  '84, 1360. 
Projects* 
By  Maj.  Miller,  1883,  for  improvement  of  the  bayou  from  its  mouth  to  Swan  Lake 
by  removal  of  obstrnctions  at  low  water,  giving  a  seven  months'  navigable 
channel.    Estimated  cost.  $14,960,  '84,  1362. 
Surveys* 
Examination  ordered  by  act  of  Angnst  2,  188*2.    Made,  1883,  nuder  direction  of  Maj. 
Miller,  '84,  1360. 


ST£I£.A4|ITAIIIISH  RIT£R*    (See  Skagit  River,  Wash.) 
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8TO€KHOIj]II«  1¥IS.— Harbor  of  rbfuob  at. 
(See  Lake  Pspix,  Mississippi  Rivxr.) 


STOCKTON  AMD  MORmON  SLOUGHS,  CAL.    (See  San  JoAQunr 

RiV£R,  Cal.) 


STOlVinrOTOlir  HABBOR,  conn.— Improybment  of. 
(Continued  from  Vol.  I,  p.  526.) 

Appropriatioiis. 

1827-79 $184,453.83 

1880 25,000.00/80,438. 

1881 30, 000. 00, '81, 581. 

1882 25, 000. 00, '82, 598. 

1884 10, 000. 00, '84, 632. 

1886 20, 000. 00, '86, 616. 

Total 294,453.83 

1888 8,000.00,  act  of  August  11, 1888. 

Contracts. 

1879.  F.  K.  Ballon,  for  riprap  granite,  at  90  cents  per  ton,  '80,  438. 

1880.  F.  K.  Ballon,  for  riprap  granite,  at  88  cents  per  ton,  '81,  581. 

1881.  F.  K.  Ballon,  for  riprap  granite,  at  $1.14  per  ton,  '81,  581. 

1882.  F.  K.  Ballon,  for  riprap  granite,  at  $1.10  per  ton,  '83,  500. 
1884.  J.  A.  Bonker,  for  riprap  stone,  at  $1.15  per  ton,  '85,  617. 

1886.  J.  A.  Bonker,  for  riprap  granite  in  place,  at  $1.03  per  ton,  '87.  564. 
Eni^ineers. 
Chief  of  Engineers. 

Reports,  '80, 76 ;  '81, 89, 583 ;  '82, 90 ;  '83,  84 ;  '84, 90 ;  '85, 78 ;  '86, 78 ;  '87, 41. 
Board  of  Engineers. 
Convened  at  New  York  August  24, 1880,  to  report  upon  further  improvements  at 
Stonington  Harbor.    Report,  '81,  583.    (Cols.  Tower  and  Newton.) 
Engineers  in  Charge. 
Maj.  J.  W.  Barlow,  1874-'83.    Reports,  '80,  437;  '81,  579;  '82,  597. 
Lieut.  Col.  G.  H.  Elliot,  1883-'87.    Reports,  '83,  500 ;  '84, 616 ;  '85,  616 ;  '86, 614. 
Maj.  W.  R.  Livermore,  1887-'—.    Report,  '87,  562. 
Assistant. 
G.  C.  Almy.    Report,  '80,  439. 
Operations. 
1879-'80.  34,800  tons  granite  deUvered  in  breakwater,  extending  same  483  feet, 

'80,  437. 
1880-'81.  9,113  tons  granite  delivered  in  breakwater,  completing  tbe  same ;  24,750 
tons  stone  deUvered  in  new  breakwater,  completing  500  feet  of  same,  '81,  579, 
oou. 
1881-'82.  22,900  tons  stone  deUvered  in  breakwater,  extending  the  same  570  feet, 

'82   598. 
1882-'83.  Breakwater  extended  451  feet,  '83,  501. 

1883-'84.  4,896  tons  riprap  stone  used  in  breakwater  extension,  '84,  631. 
1884~'d5.  7,500  tons  stone  delivered  in  work,  extending  the  same  205  feet,  '85,  617. 
1885-'86.  No  operations  for  lack  of  funds,  '86,  61.5. 

1886-'87.  12,8;^  tons  riprap  granite  delivered  in  the  eastern  breakwater,  '87,  563. 
Projects. 
The  earUest  project,  1827,  provided  for  the  construction  of  a  short  breakwater  at 
the  lower  end  of  the  city  wharves ;  this  was  completed  in  1831  at  a  cost  of 
$34,766.65,  '72,  920;  '79,  327;  '87,  41. 
The  project  of  1871  proposed  dredging  a  channel  12  feet  deep  between  the  break- 
water and  the  steam-boat  wharf,  at  an  estimated  cost  of  t^l,36d,  '72,  919;  '73, 
980: 
By  the  Board  of  Engineers,  1875,  for  a  breakwater  of  g^nite  riprap  to  extend 
southeast  from  the  vicinity  of  Wampasset  Point,  a  distance  of  aoout  2,000  feet. 
Estimated  cost,  $231,000,  '75,  ii,  244,  24.5,  246.    Breakwater  completed  in  1881, 
at  a  cost  of  $103,190,  '81,  579 ;  '87,  562. 
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STOnriNOTON  HARBOR,  COIVN.— Continued. 

Projects— Continued. 

By  Uij.  Barlow,  1880,  for  an  eaat  breakwater  between  the  Middle  Groond  and 

Bartlett's  Reef,  '2,000  feet  in  lenfi:th,  to  be  bailt  of  Btone  and  granite  riprap. 

Estimated  cost,  $100,000,  '81, 585.    Approved  by  Board  of  Engineers,  1880,  '81, 

586. 

Necessity  for  increasing  length  of  breakwater  to  2,600  feet,  making  the  estimated 

cost  $130,000,  '82,  Ss^. 
Total  amount  appropriated  from  1827  to  1886^  inclosive,  |294,453.83. 
SnrveTS. 
Maps. 
'82,606; '84,632. 


STONT  BROOK  HARBOR,  JV •  T.— Examinatiok  of. 

Euirtneers. 

Chief  of  ENonnuEBS. 

Report,  '84,  99. 
Enginbsr  in  Chaboe. 
MsJ.  J.  W.  Barlow.    Report,  '84,  664. 
Physical  CliaracCerisCics. 
Description  of  harbor,  '84,  664. 
Plans. 
In  1882  Mug.  Barlow,  in  view  of  the  limited  oommeroe  of  the  locality,  did  not  deem 
the  harbor  wortny  of  improvement,  '84,  665. 
Sarveys. 
ExamiDation  ordered  by  act  of  Angnst  2,  1882.    Made  under  direction  of  Mai. 
Barlow,  '84, 664. 


BTURGEOIir   BAT   CAMAIi,  liVIS.— IIarbor  of  refoob  at,  construc- 
tion OF. 

(Continned  from  Vol.  I,  p.  529.) 

Appropriations. 

187;^-'79 $110,000 

1880 10,000, '80,  1909. 

1881 10,000,  '81,2076. 

1882 20,000,  »82,  2136. 

1884 10,000, '84,  1847. 

1886 5,000, '86,  1661. 

Total 165.000 

Commerce. 

Commercial  character  of  canal,  '87,  2034. 
Contracts. 

1880.  Truman  &  Shroeder,  for  pier  extension,  '80, 1909.    McDonald  Sl  Boalt,  for  pier 

extension,  '80,  1909^  '82,  2138. 
1882.  Green  Bay  Dred/^  and  Pile  Driver  Company,  for  dredging,  at  19  cents  per 
cubic  yard,  '83,  16o6. 
Enirtneers. 
Chief  of  Engineers. 
Keporte,  '80,  204;  '81,  275;  '82,  270  j  '83,  279:  '84,  279;  '85,  302;  '86,296;  '87, 
262,  2017. 
Board  of  Engineers. 
ConveDcd  at  Milwaukee,  Wis.,  December  19,  1882,  by  S.  O.  No.  51,  to  report  upon 
cost  of  constructing  Sturgeon  Bay  and  Lake  Michigan  Ship  Canal,  and  by  whom 
constmcted;  also  upon  amonnt  of  money  realized  from  sale  of  lands  granted  by 
Congress  to  aid  in  construction  of  the  above  canal,  '83, 1657.     (Lieut.  Col.  Hons- 
ton  and  Maj.  Robert.) 
Constituted  by  S.  O.  No.  112,  C.  of  E.,  188(),  to  consitler  and  report  upon  the  expe- 
diency and  desirability  of  the  acquisition  bv  the  Grovernment  of  the  canal.     Re- 
port, '87, 2021-2037.     (Lieut.  Cols.  Craighill  and  Gillespie  and  Capt.  Marshall.) 
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STVROEON  BAT  CAJVAI.,  WlS.-Continaed. 

Engineers — Continued. 
Engimbers  in  Charge. 
Lieut.  Col.  H.  M.  Robert,  1875-'83.    Reports,  '80. 1906 ;  '81, 2075 ;  '82,  2134, 
Lieut.  Col.  J.  W.  Barlow,  1883;  '83,  1629. 
Capt.  F.  A.  Hinman,  1883-'84.    Report,  '83,  1655. 
Lieut.  Col.  Barlow,  1884-^86.    Reports,  '84,  1846;  '85,  1988. 
Capt.  W.L.  Marshall,  18i6;  '86,  290. 

Capt.  C.  E.  L.  B.  Davis,  1886- '— .    Reports,  '86, 1660 ;  '87, 2014. 
Assistant. 
L.  Y.  Schermerhorn.    Report,  '81,  2136. 
Financial  Statements. 
Receipts  and  disbursements  of  the  Sturgeon  Bay  and  Lake  Michigan  Ship  Canal  and 

Harbor  Company  from  May  7, 1882,  to  October  10, 1882,  '83, 1666 ;  '87, 2033. 
Interest  paid  from  May  7,  1882,  to  October  10.  1882,  '83,  1669. 
Cash  advances  by  stockholders  in  1872  and  1873,  '83, 1673. 
General  statements  of  cost,  '83,  1666,  L669, 1673 ;  '87, 2030, 2033. 
Leirislation. 
Act  of  Stat«  of  Wisconsin  accepting  Congressional  grant  of  lands  for  construction  of 

ship-canal,  '83, 1658. 
Acts  of  State  relating  to  canal,  '87,  2024. 
Operations. 
1879-^80.  11  cribs  built  and  sunk  in  extension  of  north  and  south  piers ;  crib  in  north 
pier  replaced  ;^  2  outer  cribs  covered  with  plank  and  entire  work  filled  and  rip- 
rapped;  210  linear  feet  brush  revetment  placed  at  inner  end  of  pile-piers,  '80, 
1906,1907. 
1880-'81.  6  cribs  built  and  sunk  on  detached  pier  extensions;  3  cribs  decked  and  25 
fender-piles  driven ;  superstructure  nearly  completed  on  north  pier ;  1,392  linear 
feet  sheet-pile  revetment  built  by  hired  labor;  8,164  cubic  yards  material  dredged 
in  channel,  '81,  2075. 
1881-62.  330  linear  ieot  guide-piling  built;  superstructure  built  over  16  substruct- 
ures by  hired  labor ;  19i)  cords  riprap  placed  around  piling ;  8,883  cubic  yards 
material  dredged,  '82,  2134, 2135. 
1882-'83.  21,368  ciioic  yards  material  ilredged  from  channel  between  piers ;  1  dredge 

and  2  dump  scows  built,  '83,  1855. 
1883-^84.  51,744  cubic  yards  material  dredged  from  harbor;  200  linear  f\'et  sheet- 

piiing,  north  pier,  riprapped ;  210  cords  stone  placed  in  piers,  '84, 1846. 
l884-'d5.  Guide -piling  completed  ;  350  linear  feet  superstructure  built  over  south 
pier;  stone  filling  in  both  piers  completed  and  piers  riprapped  and  planked, 
'85,  1988. 
1885-'c6.  30,940  cubic  yards  material  dredged,  '86,  1660. 
18d6-'87.  42,185  cubic  yard^  material  dredged  from  the  harbor ;  extensive  repairs 

made  upon  piers,  '87,  2015. 
Summary  of  work  done  at  the  harbor,  '87,  2016. 
Private  and  Corporate  l¥ork. 
Board  of  Engineers  convened  to  examine  and  report  upon  the  cost  of  the  canal, 

'83,  1657;  '87,  2J21. 
Cost  of  canal  as  built  by  canal  company,  '83,  1661, 1672 ;  '87,  2030. 
History  of  the  canal,  '87,  2019,  2022. 
Projects. 
By  M^,  Houston,  1871--'74,  for  two  piers  to  protect  entrance  to  the  canal  at  Lake 
Michigan,  each  pier  beginning  at  a  point  on  the  shore-line  425  feet  from  the 
axis  of  the  canal,  extending  into  the  lake  and  narrowing  to  235  feet  at  the 
outer  ends,  each  about  1,200  feet  long  and  extending  to  the  18-foot  curve ;  also 
the  dredging  of  the  outer  basin  to  a  depth  of  13  feet.    Estimated  cost,  $180,000, 
'72. 171,  ^74,  i,  141. 
In  1879-'80  MaJ.  Robert  proposed  the  construction  of  1,392  linear  feet  of  sheet-pile 
revetment  to  render  the  existing  pile-piers  sand- tight;  the  widening  of  the 
entrance  of  the  harbor  to  a  width  of  325  feet  by  the  construction  of  150  linear 
feet  detached  pier  on  each  side,  with  fender-piling  to  connect  the  ends  of  the 
detached  piers  with  ends  of  the  previous  pier  extension ;  also  the  formation  of 
a  dredged  channel  16  feet  deep  extending  from  the  harbor  extrance  to  the 
mouth  of  the  canal,  '80,  1907, 1908;  '83,  279. 
See  also  Boakd  of  Engineers. 
Snnreys. 
Maps.  • 

'80,  1908;  '81,2076. 


SULlilVAN'S  ISIiAND.    (See  CHAKLisaTON  Harbor^  S.  C.) 
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BVliPHEB  BITBB*  T]3X.-*£xaminatiom  of. 
Bnirlneers. 

CUISF  OF  EMOINXXB8. 

Report,  '84,  iti7. 
Enoinbxr  in  Chabgx. 
Capt.  A.  M.  Miller.    Report,  '84,  1345. 

AflaiSTAlTT. 

P.  C.  Montgomery.    Report,  '84, 1S46. 
Plans. 
Id  I'iiSi  Capt.  Miller  did  not  consider  the  river  worthy  of  impzoYement  oor  the 
work  a  public  neceeaity,  '84,  1345. 
SnrveTS. 
Examination  ordered  by  act  of  Angnat  2, 1882.    Made  nnder  direction  of  Capt. 
MiUer,'84, 1345. 


HVWLPAWAMVn  INLET,  BT.  T.— Impboyuount  of. 

Appropriations, 

18«1 $5,000, '81,653. 

1882 2, 000, '82. 673. 

Commerce. 

8tatu>tic8/83,568;  '87,742. 
Contracts. 

1883.  J.  McDermott,  for  dredging,  at  69  cents  per  cubic  yard,  '83, 569. 
Engineers. 

Chief  of  Enginekrs. 

Reports, '80, a5;  '81,105;  '82,107;  '83,104;  '84,110;  '85,100;  '86,102;  '87,65. 
ENGimcBBd  IN  Chargb. 

Col.  J.  Newton,  1880-'83.    Reports,  '81,  652 ;  '82, 672. 

Lieut.  Col.  G.  L.  Gillespie,  1883-'8&.    Reports,  '83, 568 ;  '84,  734 ;  '85, 742. 

Lieut.  Col.  W.  MoFarland,  1885-'—.    Reports,  '86, 748 ;  '87, 740. 

AflSISTAlffX 

R.H.Taioott.    Report, '81, 654. 
Operations. 

History  of  operations,  '87,  741. 

188'i-'83.  9,481  cubic  yards  material  dredged  from  channel,  '83,  568. 
188.V'87.  No  operations, '84,  734 ;  '85,742;  '86,749;  '87,741. 
Projects. 
By  Col.  J.  Newton,  1880,  for  improvement  of  tbe  inlet  by  excavation  of  a  5-foot 

mean  low- water  channel  from  head  of  tide- water  to  the  bay ;  width  of  channel 

in  inlet  100  feet  and  at  the  mouth  150  feet.    Estimated  cost,  $23,115, '81, 655. 

Increased  in  1883  to  $40,000,  '83,  568 ;  '87,  741. 
Surreys. 
Ordered  by  act  of  June  14, 1880.    Made,  1880,  under  direction  of  Col.  Newton,  '81, 

653. 


SUPERIOR  BAT  AND  SAINT  LOUIS  BAT,  WIS.-IfCPBOVKMBirr  or. 

(See  also  Duluth  Hasbor,  Minn.) 

(Continued  from  Vol.  I,  p.  531.) 
Appropriations. 

1873-'79 1373,983 

1880 5, 000, '80, 1882. 

1881 10, 000, '81, 2025. 

1882 40, 000, '82, 2105. 

1884 45, 000, '84, 1820. 

1886 22, 500, '86, 1636. 

Total 496,483 

1888 50,000,actof  August  11, 1888. 

Statement  of  appropriations,  '80,  1881;  '81,2025;  '82,2105;  '84,1819;  '85,1946; 
'86,1635;  '87,1948. 
Commerce.  • 

Larii^e  harborage  of  bay,  '80,  18^. 
Decline  of  commerce  up  to  1880,  '81, 269. 
Necessity  in  1881  for  increased  harborage,  '81,  2027. 
Increase  of  commerce,  '83, 1623 ;  '87, 1950. 
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SUPERIOR  BAT  AND  SAINT  LOVIS  BAT,  1¥1S.— Continued. 

Commerce — Continued. 
Channels  in  Saperior  Bay  should  be  deepened  to  correspond  with  increaaed  demanda 
of  vessels,  ^85, 1859, 1964;  '86, 1635. 
Contracts. 

1881.  Williams  &  Upham,  for  dredging,  at  18  and  20  cents  per  cubic  yard, '82, 2106. 

1882.  Williams  <&  Upham,  for  dredging,  at  17  cents  per  cubic  yard,  '83, 1621. 
1884.  Williams  Sc  Upham,  for  dredging,  at  24  cents  per  cubic  vard,  '84, 1818.    Will- 
iams &  Upham,  for  dredging,  at  15  cents  per  cubic  yard,  '85, 1947. 

1886.  C.  S.  Barker,  for  dredging,  at  18  cents  per  cubic  yard,  '87, 1949. 
Eiiffineers. 
Chief  of  Engineers. 
Reports, '80,  201;  '81,269;  '82,264;  '83,273;  '84,272;  '85,294,296;  '86,288; 
'87, 254. 
Board  of  Engineers. 
Convened  by  8.  O.  No.  3,  C.  of  E.,  1881.    Maj.  Houston  and  Capta.  Mackenzie  and 
Allen,  '80, 2024, 2029.    (See  P&OJSCTS. ) 
Engineers  in  Charge. 
Mai.  F.  U.  Farquhar,  1879.    Report.  '79, 1468. 
Maj.  C.  J.  Allen,  187»-'86.     Reports,  '80^  1880;  '81,  2024;  '82,  2103;  '83, 1618; 

'84, 1818 ;  '85, 1944, 1959 ;  '86, 1632. 
Capt.  J.  B.  Qninn,  1886-'—.    Report,  '87, 1945. 
Assistants, 
J.  P.  Frizell.    Report,  '80. 1889. 
G.  Wells.    Report,  '83,  162L. 
J.  B.  ParkinsoD.    Report,  '85,  1963. 
Operations. 
History  of  previous  operations,  '79, 1470  ;  '86,  288,  1632. 
No  operations  between  1874  and  1879,  except  a  small  amount  of  dredging  in  1879 

at  Rice's  and  Connor's  Points,  '80,  201. 
187^'80.  Repairs  to  piers  at  entry  and  the  preservation  of  Minnesota  and  Wis- 
consin Points,  by  hired  labor,  '80,  1880. 
1880-^81.  Repairs,  by  hired  labor,  to  piers  and  shore  protection  at  Minnesota  Point, 

'81,  2024. 
1881-'82.  Repairs  to  piers  at  entry  and  dredging  53,466  cubic  yards  from  the  en- 
try and  Nemadji  River  and  Quebec  Whan  channels,  '82,  2103. 
18d2-'83.  Protection  of  Minnesota  Point  Beach,  by  hired  labor^  103,629  cubic  yards 
dredged  from  channels  at  the  entry,  Quebec  Wharf,  and  Northern  Pacific  Rail- 
road Dock,  '83,  1619. 
1883-'84.  Repairs,   by  hired  labor,  to  Minnesota  Point  shore  protection ;   90,674 
cnbic  yards  dredged  from  channels  at  entry,  Quebec  Whar^  and  Northern  Pa- 
cific Railroad  Dock,  '84,  1818. 
1884~'d5.  Extensive  repairs,  by  hired  labor,  to  867  linear  feet  of  the  south  pier, 
with  slight  repairs  to  north  pier  and  sand  fence  at  the  opening ;    152,788  cubic 
yards  dredged  from  channels  at  the  entry,  Quebec  Wharf,  and  Northern  Pa- 
cific Railroad  Dock,  '85,  1944. 
l885-'o6.  Repairs  to  piers  at  entry,  by  hired  labor;  34,485  cubic   yards  dredged 
from  channels  at  entry,  in  Saint  Louis  River,  and  at  Quebec  and  Northern  Pa- 
cific Railroad  Docks  '86,  1634.    Ruling  depths  of  channels  dredged,  '86,  1634. 
1886-'87.  Deepening  channel  along  Wisconsin  Dock  line.  Saint  Louis  Say,  '87, 1947. 
Physical  Cliaracteristies. 
Changes  at  head  of  bay,  '80, 1885, 1889. 
Movement  of  drift,  '80,  1886. 

Time  of  opening  and  closing  bay  in  winter,  '80,  1889. 
Oscillation  of  lake  surface,  ^80,  1891. 
Description  of  Saint  Louis  bay  and  River,  '85, 1963. 
Plans. 
By  Mi^.  Allen,  1885,  for  improvement  of  Saint  Louis  Bav  bythe  formation  of  a 
dredged  channel  250  feet  wide  and  16  feet  deep  on  the  Wisconsin  side  past 
Connor's  Point  to  1,000  feet  along  the  railroad  bridge.   Estimated  cost,  $70,950 
'85,1959,1963;  '87,1947. 
Projects. 
By  Board  of  Engineers,  1881,  for  enlargement  of  harbor  area  and  channel  facilities 
by  deepening  to  16  feet  the  channel  in  entry  between  the  piers,  and  from  thence 
parallel  to  shore  of  Superior  Bay,  past  the  mouth  of  Nemadji  River,  to  Quebec 
Wharf,  thence  along  west  side  of  bay  to  an  intersection  with  the  channel  of 
the  Saint  Louis  River  opposite  Connor's  Point ;  also,  the  deepening  of  Ne- 
madji River  for  about  half  a  mile,  estimated  cost  of  dredginj^,  $287,080 ;  the 
preservation  of  existing  piers  by  repairs  at  an  estimated  cost  of  $25,000.    Esti- 
mated cost  of  entire  project,  $312,080,  '81,  270,  2024,  2028;  '82,  2103,    (M^. 
Houston,  Capts,  Maokenzie  and  AUen.) 
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SUPERIOR  BA¥  AND  SAINT  I.OVIS  BAY,  WlS.-OonUnned. 

Projects— Contiuaed. 
In  1U84  Congreaa  provided  for  deepening  to  16  feet  the  channel  of  the  Saint  Loais 
River  within  Superior  Bay,  thereby  adding  $33,000  to  the  original  estimate  for 
existing  project,  '85,294, 1962;  '86, 1633;  '87,  1948. 
Surveys. 
1880,  under  direction  of  Capt.  Allen,  to  determine  the  beet  plan  for  harfoor  improve- 
ment for  the  head  of  Lake  Superior,  '80, 1884,  1889. 
Survey  of  Saint  Louis  Bay  and  River  from  Connor's  and  Rice's  Points  to  foot  of 
iirst   falls,    ordered  by  act  of  Jnly  5,  1884.     Hade  under  direction  of  Uai. 
Allen,  '85, 1959. 
Maps. 
'85, 1944 ;  '87,  1944. 


SUPERIOR  C1T¥  HARBOR,  1¥18.    (See  Sufkriob  B^Y,  Wis.) 


SUSqVlSHAlirNA  R1V£R,  PA.,  MORTH  BRAMCH  OF— Impsovb. 

MSMT  or. 

^Continued  from  Vol.  I,  p.  536.) 

Approrriations. 

1H80 $15,000, '80,  594. 

18»1 15,000, '8X,  804. 

1882 15,000,  '82,781. 

Commerce. 

Statistics,  '83.  654. 
Coniracts. 

18h1.  Coon  &  Mooney,  for  dredging,  at  70  cents  per  cubic  yard,  '81,  806.  J.  Van  Pat- 
ten, for  dike  construction,  at  |4.72  per  running  foot,  '81,  806.   R.  C.  Mitchell, 
for  dredging,  at  90  cents  per  cubic  yard,  '82, 781. 
1883.  K.  C.  Mitcliell,  for  dredging,  at  75  cents  per  cubic  yard ;  for  rook  backing,  at 
|2  per  cubic  yard,  and  for  dike  construction,  at  |8  per  linear  foot,  '83,  652. 
Engineers. 
Chi  Br  or  Engineers. 

Reports,  '80,96,  97;  '81,  127;  '82,  124;  '83, 128;  '84,  136,  139;  '85,  125,  127. 
Engineers  isi'  Charge. 
Col.  J.  N.  Macomb,  1879-^82.    Report,  '80,  594;  '81,  804. 
Capt.  W.  Ludlow,  1882-^83.     Report,  %2,  779. 
Lieut.  Col.  G.  Weitzel,  1883-'84.    Report,  '83,  652. 
Maj.  W.  H.  Heuer,  1884-'85.    Report,  '84,  842,  869. 
Lieut.  Col.  H.  M.  Robert,  1885.    Report,  '85,  854,  864. 
Assistants. 
J.  Worrall.    Report,  '80, 594. 
H.  Alrichs.    Report,  '80,  599. 

G.  H.  Bager.    Reports,  '81,  806 ;  '83,  653 ;  '84,  869. 
A.  Stierle.    Report,  '84,  842. 
Operations. 
1880--'81.  2,548  cubic  yards  material  dredged  from  Richards  and  Wilkes  Barre 

Island  shoals,  and  625  linear  feet  of  dike  built,  '81,  807. 
1881-'82.  6,042  cubic  yards  material  dredged  from  Hillman's  Ripple  and  Forty  Foot 

Shoal,  '82,  780. 
1882-'83.  5,433  cubic  yards  material  dredged  from  Forty  Foot  Shoal  and  927  cable 

yards  rock  blasted  from  Hillman's  Ripple,  '83, 653. 
1883-'S4.  3,677  cubic  yards  material  dredged  from  shoals  at  Richards  and  Wilkes 

Barre  islands,  '84,  842. 
1884-'85.  No  operations,  '85,  854. 
Pbysical  ciiaraeteristies. 
Description  of  river  and  its  obstructions  between  Athens  and  Wilkes  Barre,  '80, 
600. 
Projects. 
By  Col.  Macomb,  1881,  for  improvement  of  the  river  between  Wilkes  Barre  and 
Pitt«ton  by  excavation  of  channels  through  shoals  at  various  points,  having 
an  average  depth  of  3  feet,  also  for  construction  of  submerged  duces  or  deflect- 
ors at  points  of  excavation.    Estimated  cost,  $48,537,  '81,  805. 
No  general  projects  ever  adopted,  -85,  125. 
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81TS4|U£HANNA  RIT£R,  PA.,  NORTH  BRANCH  OF— Contmned. 

Surveys. 

Examiuation  ordered  by  not  of  March  3,  1879.    Made,  1380.  under  direction  of 

Col.  Maoomb,  '80, 594. 
Ordered  by  act  of  August  2,  188!i.    Made,  1883,  under  direction  of  Lieut.  Col. 

Weitzel,  '84,  869. 
Of  West  Branch  ordered  by  act  of  July  5,  1884.    Made,  1884,  under  direction  of 

Maj.  Heuer,  '85,  864,  and  ac^udged  by  him  as  not  a  public  necessity,  '84,  869. 


81TS4IIJBHANJV A  R1T£R,  above  and  below  Havre  de  Oraee— 

IMPROVEMBNT  OF. 

(Continued  ftom  Vol.  I,  p.  534.) 

Appropriations. 

1862-^9 $54,890 

1880 28, 000, '80,  621. 

1881 15, 000. '81,  851. 

1882 25,000/82,  836. 

1884 20, 000, '84,  889. 

1886 6, 000, '86,  865. 

Total 148,890 

1888 10,000,  act  of  August  11,  1888. 

Contracts. 

1881.  Morris  &,  Cnmings  Dredging  Company,  for  dredging,  at  14^  cents  per  cubic 

yard,  '81,  852. 
1883.  American  Dredging  Company,  for  dredging,  at  19^  cents  per  cubic  yard,  '83, 

665. 

1885.  Baltimore  Dredging  Company,  for  dredging,  at  18  cents  per  cubic  yard.  '86,  865. 

1886.  Baltimore  Dredging  Company,  for  dredging,  at  22  cents  per  cnbic  yard,  '87, 837. 
Eni^ineers. 

Chief  of  Engineers. 
Reports,  '80. 98 ;  '81, 129 ;  '82, 127 ;  '83, 131 ;  '84, 139 ;  '85, 131 ;  '86, 129 ;  '87,  92. 

Engineers  in  Charge. 
Lieut.  Col.  W.P.Craighill,  1870-'e5.    Reports,  '80,  615j  '81,  849;  '82,  836,837; 

'83  664*  '84  888. 
W.  F.  Smith,  u!  8.  Agent,  1885-^—.    Reports,  '85, 882 ;  '86,  864;  '87,  836. 
Operations* 

History  of  early  operations,  '80,  617. 

1880-'81.  81,576  cubic  yards  material  dredged  from  channel  between  Havre  de 
Grace  and  Spesutie  Island ;  16  boom  crib-piers  removed  by  dynamite,  '81, 850. 

1881-^82.  Moving  crib  near  gateway  extended^200  feet,  and  crib  line  bailt  in  pro- 
longation of  north  west  face  of  main  basin,  '82,  836. 

1882-'83.  No  operations,  '83^  664. 

1883-'84.  73,000  cnbic  yards  material  dredged  f^om  channel  above  and  below  the 
bridge,  '84,  888. 

1884-'85.  Basin  formed  by  580  linear  feet  of  pile  and  sheet  piling  constraotion,  '85, 
882. 

1885-^86.  63,4^)3  cnbic  yards  material  dredged  from  channel  through  shoals  below 
railroad  bridge  and  at  Watson's  Islano,  '86,  865. 

1886-'87,  Dredging  continued  between  Havre  de  Grace  and  Watson's  Island,  '87, 837. 
Plans. 

By  Lieut.  Col.  Craighill,  1882,  for  the  permanent  improvement  of  the  river  below 
Havre  de  Grace,  to  a  depth  of  15  feet  at  mean  low  water  by  deflectors  and 
dredging ;  also  deepening  by  dredging  to  a  depth  of  8  feet  the  channel  through 
the  bar  above  the  bridge.    Estimated  cost,  $168,000,  '82,  838. 

For  plans  of  Fish  Basin,  see,  '84,  888. 
Projects. 

The  original  project  of  1853  proposed  the  formation  of  a  dredged  channel  100  feet 
wide  aud  10  feet  deep  at  mean  low  water  between  Havre  do  Grace  and  the 
mouth  of  the  river.    Estimated  cost,  S37,000,  '80,  616. 

In  1866,  it  having  been  found  that  the  above-described  dredged  channel  had  largely 
refilled,  MaJ.  Craighill  proposed  the  nse  of  a  temporary  tloat.ng  deflector  to 
train  the  current  towards  the  line  of  the  main  channel, '67,  A2,  419,  427,-  '80, 
617. 

1443  BN 33 
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8IJ84|UCHAlVlf  A  BIVER-^Continaed. 

P  rojec  tS'-Cou  t  i  n  ne<l . 
Ill  1871  the  doatioff  deflector  wa«  replaced  b^  a  pile-dike,  '71,  590,  591 ;  '80,  6ia 
III  l^^J^O  Mig.  Craigni  11  proponed  the  applicatioD  of  the  928;000  appropriated  in  1880 
to  the  formation  or  ohauoel  having  a  mean  low- water  depth  of  12  feet  betwecu 
Havre  de  Grace  and  SpeBUtie  laland,  alHO  dredging  at  Battery  Liight,  and  re- 
moval of  criUs  above  Havre  de  Grace,  '80,  6'Zl, 
Since  1882  the  dredged  channel  hae  been  maintained  by  systematic  dredging  to  a 
depth  of  about  12  feet  below  Havre  de  Grace  and  8  feet  tbrongh  the  shoal  near 
Watson's  Island.    An  ultimate  depth  of  15  feet  is  proposed  l^iow  the  bridge, 
'87,  92. 
Smrveyfi. 
Maps. 
•84,  888. 
Above  Havre  de  Grace,  *87,  836. 


SUWAIVNEE  BITER,  FLA.— Improvkhkmt  or. 

(Con tinned  from  Vol.  I,  p.  536.) 

AppropriaUons. 

1839 $15,000. 

Ift80 5,000, '80,  1078. 

1881 3,000,  '81,  IU>3. 

1882 5,000, '82,  1270. 

188* 5,000,  '84,  1180. 

188G ,•.  5,000, '86,  1144. 

Total 38,000 

1888 15,000,  act  of  August  11,  1888. 

Contracts. 

1881.  J.  £.  Slaughter,  for  dredging,  at  50  cents  per  cubic  yard,  '81,  1194. 
Id82.  S.  N.  Kimball,  for  dredging,  at  50  oeuls  per  cubic  yard,  '83,  987. 
1884.  S.  N.  Kimball,  for  dredging,  at  47  cents  per  cubic  yard,  '85,  1266. 
finffineers. 
Chief  of  Engineers. 
ReporU,'80, 136;  '81, 184;  '82, 180;  '83, 190;  '84,  198;  '85,  195;  '86,  194;  '87, 
161. 
Enginkkrs  in  Charge. 
Maj.  A.  N.  Damrell,  1879-'d5.    Reports,  '80, 1078 ;  '81,  1193;  '82,  1269;  '83, 996; 

'84   1179. 
Capt.'  W.  f.  Rossell,  1885-'86.    Report,  '85,  1265. 
Capt.  W.  M.  Black,  1886-  '— .    Reports,  '86,  1143 ;  '87,  1253. 
Operatloiis. 
1h81-'82.  17,026  cubic  yards  material  dredged,  '82,  12()9. 
1882-'83.  No  operatioos,  '83,  987. 

1883-'84.  8,205  cubic  yards  material  dredged,  '84,  1179. 
1884-'85.  4,418  cubic  yards  material  drwlged,  '85,  1266. 
1885-'86.  4,582  cubic  yards  material  dredged,  '86,  1143. 

ld86-'87.  56  suags  and  logs,  370  cubic  yards  uf  rock  removed  from  the  channel,  and 
77  trees  cut^  '87,  1254,  12o6. 
Projects. 
By  Maj.  Damrell,  1879,  for  improvement  of  the  Suwannee  River  from  its  month 
to  Roland's  Bluff,  a  distance  of  74  miles,  by  the  formation  of  a  5-foot  channel  150 
feet  wide;  thence  to  Ellaville,  a  distance  of  50  miles,  a  channel  4  feet  deep  and 
60  feet  wide,  to  be  accompIiHli«>d  by  sua;;  and  rock  removal,  dam  construction, 
and  dredging.     Kstimatcnl  cost,  ^,ir>8,  '79,  H57,  862,  863;  '86,  1143. 
Surveys* 
Ordered  by  act  of  Juue  18,  1878,  '78,  81.     Made  under  direction  of  Capt.  Damrell, 
1878,  '79,  857. 


H1S¥AN  CREEK,  LAKE  SAINT  GLAIR,  miCH.— Examination  of. 

Chikv  of  Engineers. 
Reports,  »80,  221;  '81,  301. 
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SWAIW  CREEK,  L.AKE  SAINT  CLAIR,  miCH.-Contiuaed. 

E  ngri  nee  rs— Cod  t  i  n  ued. 
Engineer  in  Cuargr. 
Mi\j.  F.  Harwood.    Report,  '81,  2255. 

Plans. 
By  Maj.  Harwood,  l!:^!;  for  improvement  of  Swan  Creek  from  the  Fair  Haven 
Bridge  to  its  present  outlet  into  Lake  Saint  Clair,  by  excavation  of  a  9-foot  chan- 
nel from  the  bridge  to  9-foot  curve  iu  Lake  Saint  Clair.  Estimat-ed  cost,  $10,000; 
or,  for  a  channel  of  same  depth  to  the  Elbow,  and  thence  a  canal  50  feet  wide 
with  9  feet  depth  to  10- foot  curve  in  the  Lake.  Estimated  coat,  $17,000 :  '81, 
2257. 

Sarreys. 

Examination  ordered  by  act  of  June  14,  18d0.    Made,  1881,  under  direction  of  Maj. 
Harwood,  '81,  2255. 


SWAIVTOnr  harbor,  TT.— improvement  of. 
(Continued  from  Vol.  I,  p.  536.) 

Appropriations. 

ltf73-'79 $61,000 

1880 2, 500, '80,  559. 

1881 2,500, '81,  725. 

1882 4,500, '82,  710. 

Total 1.     70,500 

Contracts. 

1882.  N.  W.  Fisk,  for  rubble-stone,  at  83  cents  per  cubic  yard,  '82,  711. 

Engflneers. 

Chief  of  Engineers. 
Reports,  '80,  89;  '81,  114;  '82,  115;  '83,  324;  '84,  328;  '85,  355,357;  '86,  348; 
'87,  314. 
Engineers  in  Charge. 
Lieut.  Col.  N.  Mfchler,  1>580-'8I .    Reports,  '80,  558 ;  '81,  724. 
Col.  J.  Newton,  1881 ;  '82,  683. 

Lieut.  Col.  G.  L.  Gillespie,  1881-'83.    Report,  '82,  710. 

Lieut.  Col.  H.  M.  Robert,  1883-'^.    Reports,  '83,  1958 ;  '84,  2156 ;  '85,  2321,  2324. 
Maj.  M.  B.  Adama,  18S5-'— .     Reports,  '85,  2:J05 ;  '86,  1901 ;  '87,  2399. 
Assistant. 
L.  Y.  Sohermerhom.    Report,  '85,  2325. 
Operations. 
1879-80.  Repairs  of  breakwater,  '80,  558. 
1880-^1.  Widening  foundation  of  breakwater,  '81,  724. 
1881-'82.  One  78- foot  crib  sunk  in  repair  of  breach  in  breakwater  and  687  cubic 

yards  filling  placed  in  same,  '82,  710. 
1882-'83.  Stone  filling  of  crib  sunk  in  18S1  completed  and  an  additional  crib  com- 
menced, '83,  1958. 
1883-'84.  50  linear  feet  of  crib  substructure  and  78  linear  feet  of  superstructure 

built,  '84,  2156. 
1884-'87.  No  oi>eration8,  '85,  2.305;  '86,  1901;  '87,  2399. 
Plans. 
By  Lieut.  Col.  Robert,  1885,  for  the  cimsfcruction  of  a  breakwater  directly  iu  front 
of  existing  and  proposed  wharves.    Estimated  cost,  $140,000,  '85,  23i4. 
Projects. 
By  Lieut.  Col.  Newton,  1873,  for  the  construction  of  a  breakwater  of  crib-work 
filled  witli  stone,  for  the  protection  of  the  docks  and  wharves  at  Swant4>n. 
Estimated  cost,  $272,600,  '73,  397,  398;  '74,  i,  275.    Reduced  to  $240,000,  '79, 
397;  '82,710.  • 

Sorvefs. 

Ordered  by  act  of  July  5,  1884.    Made  under  direction  of  Lieut.  Col.  Robert,  '85, 

2324. 
Maps. 
Of  Maquam  Bay,  '85,  2324. 
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STIVEPUXENT  BAY,  MD.    (8ee  Indian  Eivbb,  Md.) 


TAQQART'8  VALLEY  RIVEB,  "W.  VA.— Sdrvkt  of. 

(See  alHo  Buckiiannon  Rivkr,  W.  Va.) 

Engineer^* 

OuiKK  OF  Engineers. 

Report,  '84,  2G3. 
Engineer  in  Charqk. 

Maj.  W.  E.  Merrill,  I6.'i3.    Report,  '84,  1718. 
Assistant. 
J.  B.  Holbrook,  '84,  1719. 
Physical  Characteristics. 

Description  of,  '84,  17  It^. 
Plans. 
Maj.  Merrill  reports  the  river  as  worthy  of  improyement  althongh  not  a  pablio 
necessity,  '84,  1719. 
SurireTS. 
Exammatiou  ordered  by  act  of  Aagust  2, 1882.    Made,  1883,  under  diieotion  of  Mai. 
Morrill,  '84,  1718. 


TALLAHATCIIEE  R1VER«  MISS.— Improvbment  of. 

(Continued  from  Vol.  I,  p.  637.) 

Appropriations. 

1879 $6,000 

1880 9,000,  '80,  1319. 

1881 3.000, '81,  1412. 

18H2 3,<)()0, '82,  1551. 

1884 3.U00, '84,  1336. 

1886 3,500, '86,  1302. 

Total 27,500 

1888 5,000,  act  of  August  11,  1888. 

Statement  of  appropriations,  '87,  1475. 
Commerce. 

Commerce  of  the  river,  '83,  1148. 
Engrineers. 
Chief  of  Engineers. 
Reports,  '80,  155  j  '81,  209;  '82,206;  '83,215:  '84,  224;  '85,239:  '86,234;  'S?, 
200. 
Engineers  in  Charge. 
Maj.  VV.  H.  H.  Bt'nyaurd,  1879-'8:}.    Reports,  '80,  1319;  '81,  1411:  '82,  1550. 
Maj.  A.  M.  Miller,  lbS3-V5.     Reports,  '83,  1148;  '84.  1335. 
Capt.  E.  Ber^Iand,  1885-'87.    Reports,  '85,  1517;  '86,  1361. 
Capt.  J.  H.  Willard,  1887-'—.    Report,  '87,  1474. 
Assistant. 
J.  J.  Barry.    Report,  '80,  1320. 
Operations. 

1879-'8U.  25,381  trees  cut  down  and  girdled,  '80,  1319. 

1880-'81.  27  snags  and  logs  removed  and  31,538  trees  cut  and  deadened,  '81,  1412. 

188l-'82.  457  snags  and  logs  removed  from  the  channel,  '82,  1551. 

1882-'83.  405  snags  pulled,  0,740  yards  brush  cut,  and  2,167  trees  and  logs  cut, 

deadened,  and  removed  from  river-bed,  '83, 1148. 
1883-'84.  No  operations,  '84,  1335. 
1884-'85.  857  snags  and  stumps  pulled,  2  side-jams  removed,  and  557  trees  cut  and 

girdled,  '85,  1517. 
1885-'86.  No  operations,  '86,  1362. 

1886^'87.  1,107  logs,  snags,  and  trees  removed,  and  2,727  leaning  trees  cut,  '87, 
J475, 


RIVERS  AND   HARBORS.  517 

TAM^AHATCHEfi  BIT£B,  ]n[I88.~Gontinned. 

Projects. 

By  M%j.  Benyaurd.  1879.  for  improyemeat  of  the  low- water  navigation  of  the  river 
from  its  junction  with  the  Cold  Water  River  to  the  month,  a  distance  of  165 
miles,  by  removal  of  snags,  trees,  and  the  wreck  of  a  steamer.  Estimated  cost, 
♦40,000,  '79,  116,  971,  985;  '87,  200,  1774. 


TALLAPOOSA  B1V£R,  ALA.— Improybubnt  ot. 

Appropriations* 

1882 $15,000,  '83,  999. 

1884 10,000, '84,  1191. 

1886 7,500, '86,  1173. 

1888 7,500,  act  of  August  11, 1888. 

En^neers. 
Chief  of  Enginebrs. 

Reports,  '80,  141 ;  '81,  189;  '83,  192;  '84,  200;  '85,  203;  '86,  201 ;  '87, 169. 
Engineers  in  Charge. 
Maj.  A.  N.  DamreU,  1880-'85.    Reports,  '81,  1223;  '83,  998;  '84,  1189. 
Capt.  R.  L.  Hoxie,  1885-'-^.    Reports,  '85,  1307;  '86,  1172;  '87,  1285. 
Assistant.  . 
G.  B.  Yuille.    Report,  '80,  1224. 
Operations. 
1883-'d4.  2,086  logs  and  snags  and  34  overhanging  trees  removed,  '84,  1190. 
1884-'85.  New  snag-boat  with  steam  capstan,  etc.,  built  and  a  limited  amount  of 

work  done,  '85,  1307. 
1885-'86.  2,423  snags,  logs,  and  trees  removed,  clearing  12  miles  of  river,  '86,  1172. 
1886-'87.  4,053  logs,  snags,  and  trees,  and  33  cubic  yards  rock  removed  from  river 
channel ;  320  linear  feet  of  temporary  dam  work  built,  '87, 1286. 
Physical  Characteristics. 

Description  of  the  river,  '81,  1224. 
Projects. 
By  Maj.  Damrell,  1881,  for  improvement  of  the  Tallapoosa  River  from  the  foot  of 
Tallassee  Reefs  to  its  mouth,  a  distance  of  48  miles,  giving  a  3-foot  channel  with 
60-foot  width  in  soft  rock  cuts  and  200  feet  in  open  river,  by  removal  of  snags, 
logs,  and  similar  obstructions,  bank  protection,  dike  and  wing  dam  construc- 
tion, and  gravel  and  soft  rock  excavation.     Estimated  cost,  $40,125,  '81, 1230, 
'87,  1285. 
Snrireys. 
Ordered  by  act  of  June  14,  1880.    Made,  1881,  under  direction  of  Mig.  Damrell, 
'81,  1223. 


TAmPA  BAT,  FI-A.— Improvement  of. 

(Continued  from  Vol.  I,  p.  537.) 

Appropriations. 

1880 $10, 000, '80,  1078. 

1881 10, 000, '81,  1192. 

1882 20,000, '82, 1268. 

1884 20. 000, '84,  1178. 

1886 10, 000, '86,  1139. 

Total 70,000 

1888 25,000,  act  of  August  11, 1888. 

Contracts. 

1881.  J.  E.  Slaughter,  for  dredging,  at  50  cents  per  cubic  yard,  '81, 1191. 

1885.  J.  E.  Slaughter,  for  dredging,  at  34^  cents,  and  rock  excavation,  at  |5.90  per 

cubic  yard,  '85,  1264. 
If^,  J.  R.  Moore,  for  rock  excavation,  at  |5.90  per  cubic  yard,  and  dredging,  at  44 
cents  per  cubic  yard,  '87,  1244. 
Engineers* 
CuiKv  OF  Engineers. 
Reports,  '80, 136 ;  '81, 183 ;  '82, 179 ;  '83, 189 ;  '84, 198 ;  '85, 194 ;  '86, 192 ;  '87, 159, 
162. 
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TAHIFA  bat,  FJLA«--Continaed. 

Engineers— Contiaaed. 

£XQINEKK8  nf  ChaROK. 

MiJ.  A.  N.  Damrell,  lOTS-^'SS.    Reports,  '80, 1077 ;  '81, 1191 ;  '82,  1268 ;  '83,  963 ; 

'84  1178 
Gapt.'  W.  f .  Roflsell,  1885-'86.    Report,  '85, 1262. 
Lient.  W.  M.  Black,  1886-*—.    Reporte,  '86,  1137;  '87»  1243,  1257. 

Ajgc  18T A  NT 

J.  W.  Sackett.    Report,  ^87,  1246. 
Operationfti 

1880-'81.  18,530  cabio  yards  material  dredged  from  the  chanDcl,  '81,  1191. 
]88l-'82.  :M).709  cubic  yards  material  dredged  from  the  channel,  '81, 1191 ;  '82, 1268. 
1882-'83.  16,691  cubic  yards  material  dredge<l  and  2,470  cubic  yards  of  rook  blasted 

from  the  channel,  '83,  983. 
1883-'84.  No  operations  for  lack  of  funds,  '84, 1178. 

1884-'85.  3,632  cnbio  yards  mud  and  914  cubic  yards  gravel  removed,  '89,  1263. 
1885-^86.  2H,093  cubic  yards  mud  and  1,200  cubic  yards  stone  removed  from  chan- 
nel, '86,  1138. 
1896-'87.  Rock  removal  and  dredging  continued,  '87,  1245. 
Projects. 
By  Lieut.  Col.  Damrell,  1879,  for  improvement  of  Tampa  Bay  by  deepening  the 
present  channel  from  Ballast  Point  to  Tampa,  a  distance  of  5f  miles,  by  dredging 
and  rock  removal  to  9  feet,  with  200  feet  width  in  the  river  and  150  feet  in  the 
bay.    Estimated  cost,  |97,000,  '79,  871 :  '80,  1077.    Increased  in  1886  and  1887  to 
$133,000,  '86,  1189;  '87,  1245. 
In  1887 .Capt.  Black  considered  that  the  demands  did  not  require  an  improvement 
beyond  that  called  for  under  existing  project,  '87, 1258. 
Surveys, 
Examination  and  resurvey  of  Tampa  Bay,  including  Hillsborough  River,  up  to  city 
of  Tampa,  ordered  by  act  of  August  5,  1886.    Made,  1^^,  under  direction  of 
Capt.  Black,  '87,  1257. 
Haps. 
'86,1138;  '87,1247. 


TANGIER  SOUlf  D«  IND.    (See  Deal's  Island,  upper  and  lower  TnoROUiraE- 

FA&B  INTO.) 


TAlf GIPAHOA  BIV£B,  I.A«^lMPRoyBMENT  or. 
(Continued  from  Vol.  I,  p.  538.) 

Appropriations. 

1872 $2,500 

1880 5,000. '80,  1156. 

1881 2,000, '81,  1283. 

1884 2,000, '84,  12«8. 

Total 11.500 

Contracts* 

1880.  C.  P.  Seymer,  for  removal  of  obstructions,  '81, 1282. 
1883.  C.  £.  Cate.  for  removal  of  obstructions,  at  |235  per  mile,  '83,  1108. 
Eng^ineers. 
CHisr  OF  Engineers. 

Reports,  '80,  142;  '81,  193;  '82,  189;  '83,207;    '84,  210;  '85,215;  '86,  213; 
'87, 180. 
Engineers  in  Charge. 

MaJ.  C.  W.  Howell,  1871-^82.    Reports,  '80,  1156;  '81,  1282. 

Maj.  A.  Stickney,  1882-'85.    Reports,  '82,  1374 ;  ^83, 1107  ;  '84,  1266. 

Maj.  W.  H.  Heuer,  1885-^—.    Reports,  '85,  1393;  '86,  1241 ;  '87, 1361. 

JL  fiOTOT* A  NT 

H.  C.  Collins.    Report,  '84,  1260. 
Operations. 

1880-'8l.  6i  miles  of  river  cleared  of  obstructions,  '81.  1283. 

1881-'82.  Improvement  of  river  under  Seymer's  contract  completed,  34  miles,  '82, 
1374. 
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» 

TANGIPAHOA  RIFEB,  FI^A.—Continaed. 

Operations— CoDtinaed. 

ISS-Zr-^SS,  Work  under  Gate's  contract  commoDced,  *83,  1108. 

1883-'d4.  Obstraotious  removed  throughout  7J  miles  of  river,  *84,  1266. 

1884-85.  Work  of  cleaning  the  river  continued  under  hired  labor,  '85,  1393. 

1885-'87.  No  operations.  '86,  1*242 ;  '87,  1362. 
Projects. 

The  appropriation  of  $2,500  of  1872  was  applied  to  the  removal  of  snags  and  other 
obstructions,  '73,  64,  631. 

By  Maj.  (lowell,  1879,  *for  improvement  of  the  Tangipahoa  Biver  from  its  junction 
with  the  Amite  to  its  month,  a  distance  of  53  miles,  by  removal  oT snags,  logs, 
trees,  and  similar  obstructions.    Estimated  cost,  $10,700,  '79,  946, 949 ;  '86, 1241. 


TAB  BIVEB,  N.  C.    (See  Pahugo  Biybb,  N.  C.) 


TAUNTON  BIV£R,  IIIAS8.— Ihprovbhbnt  of. 

(Continued  from  Vol.  I,  p.  539.) 
Appropriations. 

l870,-'79  $63,000 

1880 17,500, '80,  377. 

1881 25,000, '81,556. 

1882.... 25,000, '82,  555. 

1884 26,500, '84,  607. 

Total 157,000 

Contracts. 

1880.  G.  W.  Townsend,  for  removal  of  bowlders,  '80,  372.    W.  Flannery,  for  dredg- 
ing, at  47  cents  per  cubic  yard,  '81,  555. 

1881.  W.  H.  Beard,  for  dredging,  at  4U|  cents  per  cubic  yard,  '81,  555. 

1882.  W.  H.  Beard,  for  dredging,  at  97  cents  per  cubic  yard,  '83, 478.    J.  H.  Fenner, 
for  dredging,  at  35  cents  per  cubic  yard,  '83,  478. 

1883.  C.  H.  Edwards,  for  rock  removal,  '84,  606. 

1884.  J.  H.  Fenner,  for  dredging,  '85,  590. 
JEnf^neers. 

Chief  of  Ekgikbbrs. 

Reports,  '80,  73 ;  '81,  80 ;  '82,  80 ;  '83,  77 ;  '84,  83 ;  '85,  71 ;  '86,  72  j  '87,  35, 43. 
Engineers  in  Charge. 
Lieut.  Col.  G.  K.  Warren,  1872-'82.    Reports,  '80,  371 :  '81,  554. 
MaJ.  J.  W.  Barlow,  1882.    Report,  '82,  554. 

Lieut.  Col.  G.  H.  Elliot,  1884-'87.    Reports,  '83»  477 ;  '84,  604 ;  '85,  588 ;  '86,  595. 
Maj.  W.  R.  Livermore,  1887-'—.    Report,  '87,  544. 
Assistant 
J.  P.  Cotton.    Report,  '80,  373. 
Operations.  . 

1879-'8U.  190  cubic  yards  rock  and  bowlders  removed  from  tne  upper  river,  '80, 372. 
18iO-'81.  12,190  cubic  yards  material  dredged  from  the  channel,  '81,  555. 
1881-'8-2.  12,268  cubic  yards  material  dredged,  '82,  554. 
1882-'83.  5,672  cubic  yards  material  dredged,  '83,  478. 
188 V84.  27,170  cubic  yards  material  dredged ;  715  cubic  yards  rock  removed,  '84, 

605,606. 
1884-^85.  4,811  cubic  yards  material  dredged;  100  cubic  yards  bowlders  and  rock 

removed,  '85,  590. 
1885-'86.  Dredging  and  rook  removal  continued,  '86,  596. 
l8d6-'87.  Dredging  and  rock  removal  combined,  '87,  545. 
Projects. 
The  project  of  1871  proposed  the  formation  of  a  channel  by  dredging  9  feet  deep  at 
high  water  through  the  shoals  between  Dighton  and  Weir  village.    Estimated 
cost,  $54,400,  '71,  94,891. 
From  1870  to  1879,  inclusive,  $63,000  was  appropriated.    In  1880  the  project  was 
modified  so  as  to  secure  a  navigable  depth  at  high  water  of  11  feet  and  a  width 
of  60  feet  from  Weir  Bridge  to  Ship  Yard,  80  foet  wide  and  11  feet  deep  to  the 
Needles,  thence  to  Berkley  Bridge,  same  width  and  12  feet  depth,  and  from 
Berkley  Bridge  to  Dighton,  100  feet  wide  and  r2  feet  deep.    Estimated  cost, 
$94,000,  '80,  376;  '86,  595.    Amount  appropriated  from  1880  to  1886,  inclusive, 
$94,000. 
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TAVNTOlf  BIT£B,  ]IIA89.-Coniiiiaed. 

Examination  ordered  by  aot  of  August  5, 1886,  '87,  43. 
Maps. 

'84,606. 


T€H£FlJlf€'rE  BITEB,  LJu— Impbovsmbnt  or. 
(See  alao  Bogus  Faua^  La..) 

(Continaed  from  Vol.  I,  p.  540.) 

Appropriations. 

1872 16,000 

1881 1,500, '81,  1284. 

1882 1,500, '82,  1376. 

1886 •2,500. '86,    454. 

ToUl 11,500 

Contracts* 

1881.  W.  Fagan,  for  removal  of  obstrnctiooB,  at  |100  per  mile,  ^82,  1375. 
Engineers. 
Chibv  of  Enqinbrrs. 
Beports,  '80, 145 ;  '81, 193 ;  '82, 189 ;  '83, 208;  ^84, 211 ;  '85, 216 ;  '86,  ^4 ;  '87, 
179.  188. 
Engine  BBS  in  Charge. 
M^j.  C.  W.  Howell.  18«a-»82.    Reports,  '80, 1181;  '81, 1283;  '87,  1358. 
Maj.  A.  Stickney,  1882-'85.    Reports,  '82, 1375;  '83, 1109:  '84,  1268. 
Maj.  W.  H.  Ueuer.  1885-'—.    Reports,  '85, 1*394;  '86, 1242;  '87,  1358. 

AsSIflT*  A  NT^ 

W.  U.  Huffman.    Report,  '80,  1181. 
H.  C.  Collins.     Report,  '84,  1269. 

Lieut.  O.  T.  Crosby.    Reports,  '85,  1395;  '86, 1243;  '87, 1359. 
Operations. 
1881-'82.  Four  miles  of  river  cleaned  of  obstructions,  '82,  1376. 
1882-^86.  No  operations,  '83, 1109;  '84,  1268;  '85,  1395  :  '86, 1243. 
1886-'87.  Channels  through  Bogue  Falia,  between  Old  Landing  and  Crompton, 
deepened,  '87,  180. 
Projects. 
The  appropriation  of  $6,000  in  1872  was  applied  to  the  removal  of  the  wreck  of  the 

Kun-boat  Oregon,  '73,  65,  634. 
By  Maj.  Howell,  1880,  for  improvement  of  the  Tchefuncte  River  by  removal  of 
snags  and  similar  obstrnctions  from  the  mouth  to  Covington  and  dredging  on 
bar  at  entrance  to  Lake  Pontchartrain.    Estimated  cost,  $5,460,  '80,  1W2. 
By  Maj.  Stickney,  1884,  for  formation  of  a  channel  across  the  bar  100  feet  wide 
and  7  feet  deep,  bv  dredging  and  the  construction  of  2,500  linear  feet  of  break- 
water.   Estimated  cost,  |2U,400,  '84,  1270. 
Surveys. 
Ordered  by  act  of  March  3,  1879.    Made,  1880,  under  direction  of  Mai.  Hovrell, 

'80,  1181. 
Of  Bogue  Falia  from  present  landings  to  Covington,  La.,  ordered  by  aot  of  Aoflrust 
5,  1886, '87,  188.  o  -a 


T€IIU£.A  IRAKIS,  MISS.— Improykmbht  or. 
(Continued  from  Vol.  I,  p.  541.) 


Appropriations. 

1881 $3,000, '81,  1414. 

1882 2,500, '82,  1552. 


*  JmproTJBg  Toheftmote  Siver  sad  Bogue  Filla. 
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TCHULA  LAKE,  MlSS.-^^ontinaed. 

Appropriations—CoDtinued. 

1«84 $1.500, '84,  1335.      • 

1886 2,000, '86,  1361. 

Total 9,000 

1888 3,000.  act  of  August  11,  1888. 

Statement  of  appropriations,  '87,  1472. 

Engineers. 

CHiKr  OF  £nginbbrs. 
Reports, '80,  158;  '81,210;  '82,207;  '83,215;  '84,224;  '85,238;  '86,234; 
'87, 199. 
Enqinkbrs  in  Chabgk. 
MiM.  W.  H.  H.  Benyaurd,  ]879-'d2.    Reports,  '80,  1350 ;  '81, 1414 ;  '82, 1552. 
Mig.  A.  M.  Miller.  1882-'84.    Report,  '83,  1150,  '84,  133.5. 
Gapt.  £.  Bergland,  18S4-'d7.    Reports,  '85,  1514  ;  '86,  1360. 
Capt.  J.  H.  WiUard,  1887-'—.    Report,  '87,  1471. 
Assist  A  NTS 
H.  C.  Wilson.    Report,  '82,  1553. 
W.  S.  Davis.    Reports,  '83,  1151 ;  '85.  1515. 
Operations. 
18bl-'82.  12,5' 1  trees  cut  down  and  deadened  and  686  snags  removed,  '82,  1552. 
1882-'83.  19,785  trees  cut,  girdled,  and  topped ;  3,348  snags  and  logs  cut,  '83,  1150. 
1883-'84.  No  operations,  '84,  1335. 

1884-'85.  946  trees  cut,  topped,  and  girdled,  and  111  snags  removed,  '85,  1515. 
1885^86.  No  operations  for  lack  of  funds,  '86,  1360. 
1886-''!)7.  4,180  trees,  snags,  and  stumps,  and  1  wreck  removed,  '87,  1472. 
Projects. 
By  M%|.  Benyaurd.  1879,  for  improvement  of  Tchula  Lake  from  Honey  Island  to 
its  1  unction  with  the  Yazoo,  a  distance  of  80  miles,  by  removal  of  logs,  snags, 
and  similar  obstructions.    Estimated  cost,  |t 0,000,  '80,  1351. 
The  improvement  not  considered  permanent,  '86,  234. 
Surveys. 
Ordered  by  act  of  March  3,  1879.    Made,  1879,  under  direction  of  Mai.  Benyaurd, 
'80,  1350. 


TfilfNJESSEE  RIVJEB,  ABOVE  AND  BELOW  CHATTAIVOOOA, 

TEIVIV.—lMPROVEMENT  OF. 

(Continued  from  Vol.  I,  p.  541,542.) 

A  pproprlations. 

1827-'79,  below  Chattanooga $1,548,051.94 

1880 300, 000, '80,  1674. 

1881 250,000, '81,  1848. 

1882 251),  1)00, '82,  1842. 

1884 350, 000, '84,  1643. 

1886 262, 500, '86,  1513, 

ToUl 2,960,551.94 

1888 250, 000,  act  of  August  11, 1888. 

1852-^79,  above  Chattanooga 241, 500 

1880 10, 000, '80,  1671. 

1881 7, 000, '81, 1841. 

1882 7, 000, '82,  1839. 

1884 3,000, '84,  1641. 

1886 7,500, '86,  1510. 

Total 276,000 

1888 15, 000,  act  of  August  11,  1888. 

Total  above  and  below  Chattanooga . .     3, 234,  G45 

Commerce. 

Abovr  Chattanooga: 
Justification  of  impi-ovement, '81, 181);  '82,  l^^^^J  '6*,  1640. 
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TEBrNE9SE£  RIVER,  TE!irN.--Coiitmaed. 

Comoierce— Continued. 
Below  Cuattanoooa: 
jQBtificaliou  of  iiuprovoniciit,  *81,  H4G;  '82,  181*2;  '86,  1514. 
Obstruction  arising  from  railroad  bridge  at  Jobnsonville,  *81y  1846. 
Contracts. 
H.  N.  Kimball  (18:9),  annlled,  '80,  184,  1072. 

18^7.  M.  A.  Sweeney  A  Brotliern,  for  conHtriietion  of  snag  and  tow  boat,  *B7,  1745. 
A.  R.  Perry,  for  construction  of  bull  for  dredge-boat,  '87,  1745. 
Engineers. 

CUIKJf  OP  KXOINKEIU). 

Reports,  '80, 18:{;  '81,  247;  '82,  242;  '83,  250;  '84,  250;  '85,273:  '86,264:  '87> 
230. 

Maj.  W.  R.  KiuK,  187&-'8G.    Reports,  '80,  16C9;  '81,  1839;  '82,  1837;  '83,  1477; 

'84,  1(539 ;  '85,  1751. 
Lieut.  Col.  J.  W.  Barlow,  1880-'—.    Reports,  '86,  1509;  '87,  1737,  1739. 
Assistants. 
J.L.Cary.    Reports.  '81,  1840;  '82.  1838;  '83.  1478. 
J.  E.  Willard.    Reports,  '81,  1845 ;  '82,  1840;  '83,  1481. 
C.  A.  Locke.    Report,  '82. 1841. 
H.  J.  Qielow.    Rei)orts.  '82,  1841;  '83,  1482. 
R.  Hooke.    Ri'ports,  '82.  1^1;  '83,  1482;  '85.  1755;  '86,  1511. 
W.  A.  Toms.    Reports,  '83.  14^jl ;  '84.  1043;  '85,  1755  ;  '86,  1512. 
Lieut.  H.  £.  Waterman.    Report,  '87,  174J. 
Operations* 
AnovK  Chattanooga: 
All  operutiouH  by  bired  labor,  '80,  1070. 
1879-'80.  Rock  excavation  and  construction  of  wing-dams  on  Chota  and  Conltex's 

shoals,  '80,  1009.    Completion  of  dams,  '81,  1840. 
1880-'8l.  Construction  of  wiug-dam:^  at  Little  River  Shoals  and  repairing  of  dams 

at  Half  Moon  Island,  '81,  1840. 
188l-'82.  Construction  of  wing-dams  at  Little  River  Shoals,  '82,  1833. 
1882-'83.  Construction  of  wing-dams  at  Little  River  and  William  Island  shoals, 

'83,  1478. 
188.i-  '(:^4.  No  operations  for  lack  of  funds,  '84,  1640. 
1884-85.  Rock  removal  and  construction  of  wing-dams  at  Chota,  William  Island, 

Lyons,  Knoxville,  and  Baker's  shoals,  '85,  1752. 
18b5-'86.  No  operations  for  lack  of  funds,  '86,  1510. 
1886-'87.  466  cubic  yards  stone  quarried  and  390  cubic  yards  of  same  placed  in 

dams  at  upper  Half  Moon  Island ;  fiat  scows  built  and  snag-boat  in  progress, 

'87,  1738. 
Below  Chattanooga: 
1879-'80.  Excavation  of  rock  and  construction  of  wing-dams  by  hired  labor,  on 

Elk  River  division,  '80.  1671.    Canal  construction  at  Muscle  Shoals.  '80,  1672. 

Channel  improvement  and  canal  construction  on  Little  Muscle  Shoals  division, 

'80,  1673. 
1880-'81.  Channel  improvement  and  lock  construction  on  Elk  River  division,  '81, 

1842.    Canal  construction  at  Muscle  Shoals,  '81,  1843.    Channel  improvement 

on  Little  Muscle  Shoals  division,  '81,  1845. 
188l-'82.  Channel  improvement  and  lock  constnictlon  on  Elk  River  division,  '82, 

1840.    Canal  construction  at  Muscle  Shoals,  '82,  1841.    Removal  of  snags  from 

river  below  Florence,  '82,  1841. 
1882-'8*3.  Channel  improvement  and  canal  constrnction  on  Elk  River  division, 

'83,  1481.    Canal  constrnction  at  Muscle  Shoals,  '83,  1482.    Removal  of  suags 

from  river  below  Florence,  '83,  1482. 
1883-'84.  Canal  construction  on  Elk  River  division,  '84,  1642. 
1884-'85.  Canal  construction  on  Elk  River  and  Muscle  Shoals  divisions,  '85, 1755. 
1885-'86.  Canal  construction  on  Elk  River  and  Muscle  Shoals  divisions, '86, 1511. 
1886-'87.  Iron  gates  of  Locks4  to  9,  inclusive,  placed  in  position,  Shoal  Creek  Aque 

duct  built,  and  permanent  dams  of  nibble  masonry  built  at  Second,  Blnewater,- 

Four-Mile  creeks,  and  at  Helltown,  '87,  1740,  1743. 
Physical  Ciiaracteristics. 

Stages  of  river  from  1874  to  1880,  '80,  1670. 
Plans. 
By  Lieut.  Col.  Barlow,  1887,  for  improvement  of  Colbert  and  Bee  Tree  Shoals  by 

locks  and  dams.    Estimated  cost,  $973,175,  '87,  1748,  1751. 
Private  and  Corporate  IV'ork. 
Old  canal  at  Blue  water  and  Shoal  Creek,  built  by  State  of  Alabama,  '80,  1672. 

Obstruction  arising  from  railroad  bridge  at  Johnsonville,  '81,  1846. 
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Projects. 

Above  Chattanooga  : 

By  MaJ.  McFarland,  1871,  for  an  improved  channel  to  a  depth  of  3  feet  at  low- 
water  between  Chattanooga  aud  KnoxviLle,  a  distance  of  18D  wiles,  and  re- 
qniring  the  removal  of  29  obstracting  reefs  and  shoals.  Estimated  cost, 
1175,000,  '71,  50-2,  507 ;  '77,  579.  Increased  ia  1877  to  $225,000,  '79,  1248 ;  '80, 
1669;  '81,1841;  '87,1738. 

Below  Chattanooga  : 
The  projects  of  1872-'77  proposed  the  improvement  of  abont  456  miles  of  river  by 
the  oonstraction  of  a  canal  14^  miles  long,  70  to  120  feet  wide,  and  6  feet  deep 
aronnd  Mascle  Shoals;  a  canal  1^  mites  long  around  Elk  River  Shoals;  in 
blasting  a  channel  through  the  bed  rock,  and  constrncting  of  wing-dams  at 
Little  Muscle  Shoals,  and  in  removing  the  obstructions  above  Decatur  and  be- 
low Florence.  Estimated  cost, .|4, 133,000,  '70,  389;  '73,  544  ;  '77,  i,  584  ;  '86, 
1510,1513;  '87,  1740. 

Snnrejsu 

Of  Colbert  and  Bee  Tree  Shoals.    Made,  1888,  under  direction  of  Lieut.  Col.  Barlow, 

'87,  1747. 
Maps. 
'82,  1840. 


TENSAS  RIVER  AND  BATOU,  iHACON,  LA.— Improvement  of. 
Appropriations. 

1881. $3,000,  '81,  1423. 

1884. -4,000, '84,  1332. 

1886 4,000, '86, 1356. 

18-58 5,000,  actof  August  11,  1888. 

Contracts. 

1884.  Wooton  &  Brondway,  for  removal  of  obstructions,  at  $125  per  mile,  '85, 1504. 

Engrineers. 

Chief  of  Engineers. 

Reports,  '81,  212,  213;  '82,  209;  '83,  218;  '84,  22:J;  '85,  236;  '86,  232;  '87,  197. 
Engineerb  in  Charge. 

Maj.  VV.  H.  H.  Benyaunl,  1880-'8J.     Reports, '81,  1422,  1457;  '82,  1559.  . 

Capt.  A.  M.  Miller,  188-2-'84.     Reports,  '83,  1160;  '84,  1331. 

Capt.  E.  Bergland,  1884-'87.    Reports,  '85,  1504 ;  '86,  1355. 

Capt.  J.  H.  Willard.     Report,  '87,  1463. 

A  88 1 8T  ANT 

H.  C.  Wilson.    Report,  '81,  1458. 

Operations. 

1&'!J1- 82.  695  snags  and  697  leaning  trees  removed,  '82,  1557. 
l882-'84.  No  operations  for  lack  of  funds,  '83,  1160;  '84,  1332. 
1884-'85.  1,193  logs  and  snags  removed  from  Tensas  River  by  contract,  '85,  1504. 
1885-'86.  No  operations  for  lack  of  funds,  '86,  11555. 

1886-'87.  Obstructions  in  Bayou  Macon  removed  from  Floyd's  to  junction  with 
Tensas  River,  '87,  1464. 

Piiysical  Ciiaracteristics. 

Description  of  river,  '81,  1458. 

Projects. 

By  Maj.  Benyaurd,  1880,  for  the  removal  of  snags,  logs,  and  similar  obstructions 
from  the  month  to  Dallas,  a  distance  of  180  miles.  Estimated  cost,  $23,000, 
'81,  1457, 1461. 

By  the  act  of  Jnly  5,  1884,  the  improvement  of  Bayou  Macon  was  united  with  that 
of  Tensas  River,  '84,  400;  '85,  1504. 

Sorveys. 

Ordered  by  act  of  Juno  14, 1880.  Made  under  direction  of  Maj.  Benyaurd,  1880,  '81, 
1457. 

*By  act  of  Jaly  .5, 1881,  the  improvemeQl  of  Bayoa  Maoon,  La.,  was  anited  with  that  of  the  Tensas 
Blver, '84,  400;  ^86.1504. 
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Appropriations. 

rri2l-'79 $169,300 

18rt0 '-AOOO, '80,  443. 

18rtl 30.000,  '81,589. 

1882 35,000, '82.  604. 

1884 25,000, '84,  6:^7. 

1886 22.500, '86,632. 

Total 306,800 

1888 60,000,  act  of  August  11,  1888. 

Statement  of  appropriations,  '81,  589 ;  '87,  584. 
Contracts. 

1679.  Morris  and  Cumings  Dredging  Company,  for  dredging,  at  28  cents  per  eubic 
yard,  '80.  443. 

1H80.  W.  Flannery,  for  dredging,  at  23  cents  per  cubic  yard,  '81,  (iOO, 

l>ibl.  W.  Flannery,  for  dredp^iug,  at  27  cents  per  cubic  yard,  annulled  after  re- 
peated failures  to  complete,  '82,  605. 

1882.  F.  K.  Ballou,  for  stone,  at  $1.19  per  ton,  '82,  605.  F.  K.  Ballou,  for  stone  dike 
construction,  at  $1.25  per  ton,  '84,  637.  Hartford  Dredging  Company,  for 
dredging,  at  14|  cents  per  cubic  yard,  '84,  6:^.  F.  K.  Ballou,  for  pile  and  atone 
dike  construction,  at  $8  per  linear  foot,  '84,  637. 

1H84.  C.  H.  Edwards,  for  stone  dike  construction,  at  $1.07  per  ton,  ^85,  640. 

1887.  J.  A.  Bouker,  for  stone  dike  construction,  at  98  cents  per  ton,  '87,  584.     Hart- 
ford Dredging  Company,  for  dredging,  at  12  cents  per  cubic  yard,  ^87,  585. 
Enipineers. 

Chief  of  Enoixkers. 
Reports,  '80,  77 ;  '81,  90 ;  '82, 91 ;  '83,  85 ;  '84,  92 ;  '85,  81 ;  '86,  82 ;  '87,  43. 

Board  of  Enginkkrs. 
Convened  at  New  York  March  14,  1882,  to  report  upon  project  of  Maj.  Barlow 
for  improvement  of  the  Upper  Thames.    Report  '82,  606.    (CoL  Z.  B.  Tower.) 

Enginevr  in  Charge. 
Maj.  J.  W.  Barlow,  1877-'83.    Reports,  '80,  441 ;  '81.  588;  '82,  601. 
Lieut.  Col.  W.  McFarland,  ia'^3-'86.     Reports,  '83,  503;  '84,  636;  '85,  638. 
Lieut.  Col.  D.  C.  Houston,  1886-'—.    Reporto,  '86,  629 ;  '87,  582. 
Operations. 

lti79-'80.  38,614  cubic  yards  material  dredji^ed  from  channel  through  the  shoals, 
'80,  441. 

1880-'8l.  9,387  cubic  yards  material  dredged  from  the  bar,  '81,  588. 

1881-'82.  6,595  tons  rip  rap  stone  placed  in  training- wall,  extending  the  same  750 
feet,  '82,  602. 

1882-'83.  10,612  tons  stone  placed  in  dike,  extending  same  1,620  feet ;  53,192  cubic 
yards  material  di-edged,  '83,  504. 

1883-'84.  41,819  cubic  yards  sand  dredged  from  channels;  training-wall  completed, 
'84,  636. 

1884-'a5.  11,254  tons  stone  placed  in  2,500  linear  feet  of  training- wall,  '85,  640. 

1885-'86.  East  dike  completed  by  addition  of  691  tons  riprap ;  8,000  tons  stone  de- 
livered in  the  Rolling  Mill  Dike,  '86,  630. 

1886-'87.  4,479  tons  stone  placed  in  the  Rolling  Mill  t)ike ;  repairs  to  the  Mofaegan 
pile  dike,  '87,  582. 
Projects. 

In  1821  obstructions  placed  in  the  river  during  the  war  of  1812  were  removed,  '79, 
333. 

The  first  definite  project  for  improving  the  river  was  that  of  1836,  which  proposed, 
by  dredging  and  the  construction  of  wing-dams,  to  provide  a  channel  100  feet 
wide  and  14  feet  deep  at  high  water;  the  desired  results  were  obtained,  but 
the  shoals  subsequen-'^ly  reformed,  '73,  983;  '86,  6:)0. 

The  project  of  1866  proposed  the  reformation,  by  dredging,  of  a  channel  100  feet 
wide  and  14  feet  deep  at  high  water,  aci:os8  the  bars  below  Norwich.  Estimated 
cost,  $65,000,  '66,  iv,  197;/^68,  752;  '73,  983. 

In  1878  the  project  was  modified  to  provide  for  a  channel  100  feet  wide  and  14  feet 
deep  at  low  water  from  Indian  Point  to  Norwich.  Estimated  cost,  $75,000,  '78, 
395,  '^8.  Increased  in  1880  for  removal  of  Middle  Grounds  at  Norwich  to 
$101,000,  '80,  442. 

*  12,500  10  be  applied  to  removal  of  ohoal  at  New  Loudon,  '81,  586. 
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Projects — Continued. 
In  1882  the  project  was  farther  modified  so  as  to  provide  for  increasing  the  width 
of  channel  to  200  feet  over  the  first  3^  miles  helow  Norwich,  together  with  the 
construction  of  training-walla  if  necessary  for  the  rectification  of  the  river. 
Estimated  cost,  $208,080,  '82,  G03;  '87,  582. 
Project  approved  by  Board  of  Engineers,  '82,  607. 

Total  amount  appropriated  from  1821  to  1886,  iuchisive,  |306,800.    Amount  re- 
quired to  complete  project  in  1836,  $105,580,  '86,  631,  632;  '87,  584. 
Surveys* 
Maps. 
'82,  606,  '84,  636;  '85,  640. 


THUNDER  BA¥  HARBOR,  IfllCH.    (See  Alpbna  Harbor.) 


THUNDERBOLT  RIVER,  OA.    (See  Saint  Augustinr  Ckbek,  Ga.) 


TI€KFA1V  RIVER,  LA.— Improvement  of. 
(Continued  from  Vol.  I,  p.  548.) 

Appropriations. 

1881 $2,000, '81,  1285. 

1888.... 2,000,  '82,  1377. 

1886 2,000, '86^  1245. 

1888 1,000,  act  of  August  11, 1888. 

Contracts. 
1881.  W.  Fagan,  for  removal  of  obstructions  for  a  distance  of  16  miles,  at  |80  per 
mile,  '82,  1377. 
Engrlneers. 
Chiev  of  Enoineers. 
Keport«,  '80,  145;  '81, 193;  '82,190;  '83,208;  '84,211;  '85,217;  '86,215;  '87, 
181. 
Engineers  in  Charge. 
Maj.  C.  W.  Howell,  1879-'81.    Report,  '80,  1182. 
Capt.  W.  H.  Heuer,  1881-'o2.    Report,  '81,  1284. 
Maj.  A.  Stickney,  188;^-^85.    Reports,  *82,  1376;  '83,  1110;  '84,  1271. 
Maj.  W.  H.  Heuer,  1885-'—.    Reports,  '85,  1396 ;  '86,  1244;  '87,  1302. 
Assistants 

H.  C.  Colhus.    Reports,  '80,  lia3 ;  '84, 1271. 
Lieut.  O.  T.  Crosby.    Report,  '87,  136:5. 
Operations. 
1881-'82.  16  miles  of  river  cleared  of  obstructions,  '82,  1377. 
1882-'83.  No  operations,  '83,  1110. 
1883-'84.  180  logs  and  snags  and  791  trees  removed,  clearing  20  miles  of  river,  '84, 

1271. 
1884*'86.  No  operations,  '85, 1396;  '86, 1245. 

1886-'87.  Obstructions  cleared  from  navigable  tributaries,  '87,  1362. 
Physical  Characteristics. 

Description  of  river,  '80,  1183. 
Projects. 
By  Maj.  Howell,  18j?0,  for  improvement  of  the  Tick  fa  w  River  from  Van  Bureu  Place 
to  Natalbany  and  Pouchatoula  rivers,  a  distance  of  45  miles,  by  reaioval  of 
snags,  logs,  and  similar  obstructions.    £8timated  cost,  $10,230,  '80,  1184. 
Surveys* 
Ordered  by  act  of  March  3,  1879,    Made,  1880,  under  direction  of  Maj.  Howell,  '80, 
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Appropriations. 

1881 $5,000, '81,  726. 

1H82 5,000, '82,714. 

1886 2.000, '86,  a50. 

1888 2,500,  act  of  August  11,  1888. 

Contracts. 
1882.  L.  Wbitucy,  for  dredging,  at  22  cents  per  cubic  yard,  '82,  714. 
1884.  0.  H.  De  Lano,  for  dredging,  at  20  cents  per  onbic  yard,  '84  2160. 

Eng^inecrs. 

Chikf  of  Engineers. 

Reports,  '80,  90;  '81,  114;  '82,  115;  '83,  325:  '84,  329;  '85,  356;  '86,  350;  '87, 
316. 
Engineers  in  Charge. 

Lieut.  CoJ.  N.  Michler,  1880-'82.    Report,  '81,  726. 

Maj.  G.  L.  Gillespie,  1882-'83.    Report,  '82,  713. 

Lient.  Col.  H.  M.  Robert,  1883-'85.    Reports,  '83, 1960;  '84,  2160. 

Maj.  M.  B.  Adams,  1885-'—.    Reports,  '85,  2;)10;  '86, 1905 ;  '87,  2410. 
Assistant. 

D.  White.    Report,  '81,  727. 

Operations. 

1881-'82.  Channel  42  feet  wide  and  6  feet  deep  dredged  from  the  lake  to  Caaaey's 

Wharf  '82  713 
1882-'83.  14,98l'cnbic  yards  material  dredged  from  the  channel,  '83, 1960. 
1883-'87.  No  operations,  '84,  2160  ;  '85,  2310;  '86,  1905;  '87,  2411. 

Projects. 

By  Lieut.  Col.  Michler,  1880,  for  improvement  of  Tlconderoga  River,  byexcavatioa 
of  a  channel  100  feet  wide  and  8  feet  deep  from  the  6-foot  carve  in  Lake  Cham- 
plain  to  the  railroad  bridge  thence  60  feet  wide  to  the  foot  of  the  falls  at 
Tlconderoga ;  also  to  widen  the  channel  in  front  of  Cassey  and  Bishop's  docks 
to  100  feet  and  to  extend  a  cut  100  feet  wide  diagonally  across  the  basin. 
Estimated  cost,  $42,516,  '81,  728,729. 

Surveys. 

Ordered  by  act  of  Jane  14,  1880.    Made,  1881,  under  direction  of  Lieut.  Col.  Mich- 
ler,'81,  726. 
Maps. 
'87.  2411. 


TILLAmOOK  BAY  AND  BAB,  OREO. 

Examination  ordered  by  act  of  August  5,  1886,  '87,  330.    [|5,200  appropriated  by 
actofAugnstll,  1888.] 


TIONESTA  GREEK,  PA.— Examination  op. 

Enn^ineers. 

Chief  of  Engineers. 

Report,  '84,  263. 
Engineer  in  Charge. 

Maj.  W.  E.  Morrill.     Report,  '84,  1704. 
Assistant. 

I.  V.  Hoag,  jr.    Report,  '84,  1704. 

Plans. 

Maj.  Morrill,  1883,  ostimat'es  $1,000  as  costof  removal  of  boom  piers  at  lower  portion 
of  creek,  but  docs  not  consider  the  improvement  as  one  of  public  necessity, 
'84,  1704. 

Snrveys. 

Examination  ordered  by  act  of  August  2,  1882.  Made,  1883,  under  directioa  of 
Maj.  MerrUl,  '84,  1704. 
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TOrEOO  HABBOB,  OHIO— iMFROYBMSin  of. 

(Continned  from  YoL  I,  p.  548.) 

Appropriations. 

ltii>6-'79 $564,700 

1880.  Old  channel 30,000,  '80.  2099. 

1881.  Old  channel 40,000,  'Slj  2284. 

1882.  Old  channel 50,000,  '82,  2382, 

1884.  Old  channel 20, 000,  '84,  2086. 

Total 704.700 

1888.  Old  channel 5, 000,  act  of  August  11, 188a 

1884.  Straight  channel.. ..     •25, 000,  '84,  2086. 

1886.  Straight  channel....     112,500,  '86,  1853. 

1888.  Straight  channel 150,000,  act  of  August  11, 1888. 

Commerce. 

Growth  of  commerce  and  demand  for  increased  feMsilities,  '80, 2097,  2098;  '81,2287; 
'87,2290. 
Contracts. 

1879.  £.  H.  French,  for  dredging,  at  9f  cents  per  cubic  yard,  '80,  2099. 

1880.  £.  H.  French,  for  dredging,  at  14  cents  per  cubic  yard,  '81,  2285.  E.  H. 
French,  for  dredging,  at  19  cents  per  cubic  yard,  '81,  2285. 

1881.  Symmes  &  Scandlon,  for  dredging,  at  15  cents  per  cubic  yard,  '81,  2285. 

1882.  S.  A.  Murphy,  for  removal  of  ecow  and  cargo,  '82,  2383.  £.  H.  French,  for 
dredging,  at  21  cents  per  cubic  yard,  '83,  1892. 

1884.  £.  H.  French,  for  dredging,  at  15f  cents  per  cubic  yard,  '85,  2215.  W.  £. 
Rooney,  for  dredging,  at  14f  cents  per  cubic  yard,  '85,  2215. 

1885.  G.  Talbot,  for  dredging,  at  10  cents  per  cubic  yard,  '86,  1853. 

1886.  Carkin,  Stickney  &  Cram,  for  dredging,  at  16^  cents  per  cubic  yard,  '87, 
2-^87. 

1887.  George  Eollogg,  for  dredging,  at  12  cents  per  cubic  yard,  '87,  2286.  French 
&  Rooney,  for  dredging,  at  15  cents  per  cubic  yard,  '87,  2286. 

Eng^ineers. 

Chief  of  Bnginrbrs. 
Reports,  '80,  223,  229;  '81,  304,  314,  315;  '82,  299,  309;  '83,  306;  '84,  309;  '85, 
333;  '86,327;  '87,295. 

Board  of  Engineers. 
Board  of  Engineers  convened  at  New  York  April  12,  1887,  to  consider  location  of 
proposed  straight  channel  for  improving  Toledo  Harbor.    Report,  '87,  2295. 
(Cols.  Casey,  Abbot  and  CEaighill,  Lieut.  Cols.  Houston  and  McFarland,  and 
Maj.  King.) 

Engineers  in  Charge. 
Maj.  J.  M.  Wilson,  1878-'83.    Reports,  '80,  2092 ;  '81, 2281,  2286 ;  '82,  2379,  2383. 
Maj.  L.  C.  Overman,  1883-'—.    Reports,  '83,  1889;  '84,  2083;  '85,  2211;   '86, 
1849;'87,  2283,  2291. 
Operations. 

History  of  the  work,  '80,  2093. 

1879-'d0.  126,649  cubic  yards  material  dredged  from  the  channel,  '80,  2097. 

1880-'81.  167,453  cubic  yards  material  dredged  from  the  channel,  '81,  2283. 

1881-'^2.  94,:^  cubic  yards  material  dredged  from  the  channel ;  wreck  of  scow 
Wellhoiise  removed,  '82,  2381. 

1882-'83.  229,070  cubic  yards  material  dredged  from  the  channel,  '83,  1890. 

18H3-'84.  78,345  cubic  yards  material  dredged  from  the  channel,  '84,  2084. 

1884-'85.  155,085  cubic  yards  material  dredged  from  the  channel,  '85,  2211. 

1885-'S6.  127,260  cubic  yards  material  dredged  from  the  straight  channel,  '86. 
1851. 

1886-'87.  45,397  cubic  yards  material  dredged  from  old  channel,  '87, 2284. 
Plans. 

By  Maj.  Wilson,  1881,  for  extension  of  Maumee  River  on  a  straight  line  through 
the  bay  and  North  Cape  Point  to  Lake  Erie,  confining  the  river-bed  in  a  new 
channel  of  about  the  same  dimensions  as  its  natural  bed,  by  dredging  in  tho 
bay  and  the  lake  and  the  construction  of  two  parallel  lines  of  revetment  on 
either  side  of  the  channel.  Estimated  cost,  $2,363,923,  '82,  2385,  2386;  '86, 
1850;  '87,2291,2296. 

By  Maj.  Overman,  1887,  for  a  channel  beginning  at  month  of  Man  nice  River  and 
extending  straight  through  North  Cape  Point  on  a  course  North  20^^  36'  13"  East 
to  17feet  depth  of  water  m  lake  Erie,  Ottawa  Kiver  to  be  diverted  by  a  cut 
through  North  Cape  Peninsula:  the  revetment  of  the  cut  to  be  determined  by 
experience,  >87,  2294,  2296.    Plan  considered  by  Board  of  Engineers,  '87,  2296. 

•BaUnoe  of  |9,632.61  to  be  sppUed  to  clearing  old  obannel,  '86, 447, 1852;  ^87, 295. 
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TOLEDO  UABBOB,  OHIO--Coiiti2ined. 

Projects. 

The  original  project  of  1866  proposed  the  doepenins,  b^  dredging,  of  thenataral 
channel  in  Maiimee  Bay  for  a  distance  of  about  1  mile  to  a  width  of  200  feet 
and  a  depth  of  12  feet,  *66,  iii,  G,  33 ;  iv,  38. 

The  Board  oi  Engineers  iu  1869  recommended  the  adoption  of  the  present  location 
of  channel.     Estimated  cost,  |152.8U0,  '69,  118,125,  127 ;  '80,  2093. 

In  1872  a  Boaixl  of  Euf^ineers  submitted  three  plans,  of  which  the  ISecretaiyof  War 
approved  that  which  provided  for  the  widening  of  the  existing  channel  to  250 
feet  at  the  top  with  a  depth  of  15  feet,  at  an  estimated  cost  of  |450,000,  '7^ 
3l:i-;i24;  '77.  953;  '80.  2094. 

In  1880  the  proposed  depth  was  increased  to  16  feet,  '80,  2097 ;  '87,  2S85. 

In  1886  there  had  been  obtained  a  channel  200  feet  wide  at  bottom,  and  from  15  to 
17  feet  deep  between  Toledo  and  deep  water  in  the  lake,  nnder  an  aggregate 
of  appropriation  from  1866  to  1884,  inolusive,of  $704,700,  '86, 327, 1850;  '87,  &83. 

In  1887  a  Board  of  Engineers  recommended  a  straight  cat  from  the  month  of  the 
Maumee  River  to  Lake  Erie  by  extending  the  crib  reach  at  the  present  natnral 
channel  ontward  into  the  lake  and  inward  across  the  bay  to  the  present  natand 
channel  of  the  river,  therebv  utilizing  about  2  miles  of  the  previously  im- 
proved channel,  the  channel  to  have  a  depth  of  17  feet  with  a  bottom  width 
of  200  feet.  Estimated  cost,  $1,875,000,  '87.  2286,  2297.  Approved  by  Secre- 
tary of  War,  '87,  2299. 
Surveys. 

Ordered  by  act  of  June  14, 1880.  Made,  1880,  under  direction  of  Maj.  Wilson,  for  a 
depth  of  16  feet,  *81,  2286. 

Ordered  by  act  of  March  3,  l^Hl.  Made,  1881,  nnder  direction  of  Maj.  Wilson,  for  a 
straight  channel  to  Lake  Erie,  '82,  2383. 

Besurvey  made  under  direction  of  Maj.  Overman,  1686,  '87,  2285,  2291. 


TOIflBlOBCE  AND  BLACK  IMTARRIOR  RIVERS,  ALA.  AND 

in  MS.— Improvement  of. 

(See  Black  Wabrior  Biver,  Ala.,  and  Tombigbbs  River  above  Columbus,  Miss.) 

(Continued  from  Vol.  I,  p.  550.) 

Appropriations. 

l87a-»79 $120,000 

i  Black  Warrior 20.000) 

1880.  i  Tombigee  between  Columbus  and  Vienna. ..      12, 000  y80,  1090. 
f  Tombigbee  below  Vienna 15,000) 

1881.  Warrior  and  Tombigbee 25, 000, '81.  1211. 

(Warrior  below  Tuscaloosa 10, 000  ) 
Tombigbee  between  Columbus  and  Vienna.        7,500  ( ,|,n  ^oqa 
Tombigbee  between  Vienna  and  DemopolU         7. 500  f  **^  ^""^ 

Tombigbee  below  Demopolis 5, 000  J 

(  Tombigbee  from  Fulton  to  Vienna 10,000  ?  ,o-  toin 

1884.  <  Tombigbee  below  Fulton lE.OOOj  »*' *'«^"- 

/  Warrior  River 12,000,^84,1206. 

(  Warrior  below  Tuscaloosa 18, 750, '86, 1196. 

1886.  <  Tombigbee  below  Vienna 11,250^  ,og  ,,qo 

(  Tombigbee  between  Vienna  and  Fulton ....        7, 500  J   **^'  ^  ^^' 

Total 296.500 

(  Tombigbee  from  Walker's  Bridge  to  Fulton.        4, 000  ) 

1888.  {  Tombigbee  from  Fulton  to  Vienna 6,500  Sactof  August  11,1888. 

'  I  Tombigbee  below  Vienna 6,000  ) 

Statement  of  appropriations,  '83,  1019;  '84,  1210;  '86,  1198. 
Commerce. 

Benefit  of  improvement,  '81,  1205.1208,1210;  ^82,  1294;  '83,  1015;  '85,  1348. 
Eng^ineers. 
Chief  of  Engineers. 
Keports,  '80, 138;  '81, 186;  '82,  183:  '83, 195;  '84,203;  '85,  208;  '86,206;  '87, 
173, 174, 178. 
Engineer  in  Charge. 
Maj.A.N.Damrell,1875-'— .    Reports, '80,  1085;  '81,  1203;  '82,  1282;  '83,1011; 
'84,1204;  '85,  1345;  '8^,1193;  '87,13--J2. 


RIVERS  AND   HARBORS.  *       629 

TOMBlGBEi:   AND   BLACK   WABRIOB  RIVEBS,  ALA.  AND 

JMSS. — Continued. 
Operations. 

.    History  of  operations,  '80,  1086;  ^82, 1283, 1288. 

All  operations  by  hired  labor. 

1879-^80.  No  operations  on  Black  Warrior  River,  '80, 1086.  Obstrnctions  removed 
and  wing-dams  bniit  on  Tombigbee  between  Columbus  and  Demopolis, '80, 
1088;  '82,  1288. 

1880-^81.  586  trees  and  lo^js  removed  and  851  linear  feet  wing-dams  built  on  the 
Black  Warrior  River,  '81, 1204.  On  Tombigbee  River,  between  Columbus  and 
Vienna,  5,656  linear  feet  of  wing-dams  built,  1,541  linear  feet  shore  protection 
placed,  and  2,482  trees  and  logs  removed,  '81, 1207. 

1881-'82.  On  the  Black  Warrior,  10,111  linear  feet  of  dams  and  jetties  built,  4,608 
logs  and  trees  removed,  '82,  1284.  On  the  Tombigbee,  below  Columbus,  9,336 
linear  feet  of  wing-dams  built,  6,406  logs  and  trees  removed,  1,100  cubic  yards 
rock  blasted,  '82,  1290. 

1882-^83.  On  the  Black  Warrior,  7,969  linear  feet  jetties  built  and  repaired,  3,200 
linear  feet  bank  protected,  2,607  trees  and  logs  removed,  '83,  1014.  On  the 
Tombigbee,  below  Columbus,  1,020  linear  feet  wing-dams  built,  5,281  trees  and 
logs,  and  1,900  cnbic  yards  of  rock  removed, '83, 1018. 

188^'84.  On  Black  Warrior,  1,354  logs  and  trees  removed,  '84, 1204.  On  Tombig- 
bee, below  Columbus,  800  snags  and  trees  remoyed  and  1,685  linear  feet  of  wing- 
dams  built, '84,  1208. 

1884-'85.  On  Black  Warrior,  567  trees  and  snags  removed  and  5^  cords  of  brush 
cut  and  piled,  '85,  1346.  On  the  Tombigbee  a  barge  was  built,  6,027  trees  and 
logs  removed,  and  one-half  mile  of  bank  protected, '85,  1350. 

1885-'6iS.  On  Black  Warrior,  250  logs  removed  and  caving  bank  protected,  '86, 
1193.    On  the  Tombigbee,  1,333  logs  and  trees  were  removed,  '86, 1197. 

1886-'87.  On  the  Warrior  River  a  survey  in  progress,  '87, 1324.    On  Tombigbee 
River  no  operations,  '87, 1326. 
Physical  Characteristics. 

Caving  banks  on  Tombigbee  River,  '80,  1089. 

Black  Warrior  River  described,  '83,  1011. 

Discharge  of  Black  Warrior,  '85,  1347. 
Projects. 

By  Maj.  Damrell,  1875^  for  the  formation  of  a  channel  80  feet  wide  and  4  feet 
deep  in  the  Black  Warrior  River,  from  the  mouth  to  Tuscaloosa,  140  miles,  by 
the  removal  of  obstructions,  dredging,  blasting,  and  constrnction  of  wing-dams. 
Estimated  cost,  $151,103,  '75,  i,  17;  '80,  1085. 

The  projects  of  1871  to  1879,  for  the  improvement  of  the  Tombigbee  proposed  the 
n>rmation  of  a  4-foot  channel  from  the  mouth  to  Demopolis,  and  from  thence  a 
3-foot  channel  to  Columbus,  by  the  removal  of  obstructions^  dredging,  and  con- 
struction of  wing-dams.    Estimated  cost,  $170,000,  '79,  832;  '80,  1088. 


TOJUBIOBEI:    BIVEB,   ABOTB    COMTMBUS,   ]fEISS.-lMPRoy£- 

MENT  OF. 

(See  Tombigbee  and  Black  Warrior  rivers,  Ala.  and  Miss.) 

Appropriations. 

1880 $4,000,  '80,  1092. 

1881 1,000, '81,  1212. 

1882 1,000, '82,  1295. 

Statement  of  appropriations,  '82, 1295. 
Engineers. 
Chief  of  Engineers. 

Reports,  '80, 139;  '81, 187;  '82,  184;  '83,  196;  '84,  204. 
Engineer  in  Charge. 
Maj.  A.  N.  DamreU,  1880-^84.    Reports,  '80, 1091 ;  '81, 1211 ;  '82, 1294, 1312 ;  '83. 
1022;  '84,  1210. 
Assistant. 
H.  Harding.    Report,  '82, 1313. 
Operations. 
All  operations  by  hired  labor. 
1879-'80.  Removal  of  snags  and  logs,  '80,  1091. 
18d0-'81.  9,074  loss,  trees,  and  stnmps  removed,  '81,  1212. 
1881-^82.  Remov^  of  snags  and  logs,  '82,  1295. 
1882-^84.  Preservation  or  work,  '83. 1022;  '84, 1211. 
1443  EN 34 


530  INDEX  OF  . 

TOIHBIOBEE  BITEB,  ABOVE  COIiUlHBVS,  mSS.— Cantiiiaed. 

Plans. 

By  MaJ.  Damrell  for  an  improvement  between  Falton  and  the  junction  of  Brown's 
and  Maokey'B  creeks  by  remoyal  of  logs,  snaffs,  and  trees.    Estimated  coet, 
|U,000,  '82,  1312,  1313. 
Projects. 
By  Mai.  McFarland,  1873,  for  the  temponur  improvement  of  the  Tombigbee  above 
Columbus  and  to  Fulton  by  removal  of  obstructions.    Estimated  cost,  |35 'jOO, 
'73,  548;  '80, 1092;  '81,  1211.    Project  completed,  1882,  '82,  1295. 
Surveys. 
1882.  From  Falton  to  Warren's  Mill,  under  direction  of  Maj.  Damrell,  '82, 1312. 


TONAlWAliirDA  OBEEK9  IV.  ¥•    (See  Niagara  Biybr  at  uoutq  of.) 


TOHA^VFANDA  HARBOR,  N.  Y.    (See  Niagara  River.) 


TONES  BAYOUy  I^A.    (See  Red  River,  La.  and  Akk.) 


TORCH  E.AKE  CHANNEL,  Lake  Superior,  ]«Iicli.~-£xAMiNATioN  of. 

Engineers. 

Chief  of  Engineers. 

Report,  '87,  266. 
Kngineer  in  Charge. 
Capt.  C.  E.  L.  B.  Davis,  1H86.     Report,  '87,  2053. 
Piiysicai  Ciiaracteristics. 

Dimeusions  of  lake,  '87,  20r>3. 
Plans. 
Ccapt.  Davis  reports,  1P86,  unfavorably  to  any  work  of  improvement  in  view  of  the 
entirely  local  nature  of  commerce  to  be  benefited,  '87,  2054. 
Surveys. 
Examination  ordered  by  act  of  August  5, 1886.    Made,  1886,  under  direction  of  Capt. 
Davis,  '87,  2053. 


TOTU8KET  RIVER,  VA.— Improvement  of. 

(Continued  from  Vol.  I,  p.  552.) 

Appropriations. 

1880 t2.500,'80,769. 

1881 2,500, '81,  966. 

1882 5,000. '82,  1029. 

Statement  of  appropriations,  '87,  939. 
Eng^ineers. 
Chief  of  Engineers. 
Reports,  '80, 114;  '81, 154;  '82,149;  '83,  155;  '84, 157;  '85,  147;  '86, 142;  '87, 
109. 

Ti* XT f TTtflf V R.   TXT    f TfAnfTT" 

8.  T.  Abert,  IT.  8.  Agent,  1875-'—.    Reporte,  '80,  768;  '81,  964;  '82,  1027:  '83, 
813 ;  '84,  988 ;  '85,  976 ;  '86,  913  :  '87,  938. 
Operations. 
1882-'83.  2, 117  linear  feet  pile  dike  built,  '83,  814. 
1883-^87.  No  operations,  '84,  988;  '85,  977 ;  '86,  914 ;  '87, 938. 
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TOTUSKfiT  RITER,  YA.-CoQtiniied. 

Projects. 

By  S.  T.  Abert,  1875,  for  excavatioa  of  ohannel  60  feet  wide  aud  8  feet  deep  throagh 
Brooker's  Bar,  and  the  coDstraotion  of  2,400  linear  feet  of  dike  parallel  with 
channel.  Estimated  cost,  $14,960,  '75,  ii,  160.  Total  amount  appropriated 
from  1860  to  1882,  inclusive,  |10,000.  Amonnt  estimated  to  complete  project, 
112,000,  '87,  939. 


TOfTN  CREEK,  W.  C— Improvement  op. 

Appropriation. 

1881 11,000, '81,  1023. 

Engineers. 

Chief  ok  Engineers. 

Reports,  '80,  125;  '81,  165;  '83,  168;  '84,  177. 
Enginkkrs  in  Charge. 
Capt.  C.  B.  Phillips,  1880-'83.    Report,  '81,  1023, 1024. 
Capt.  J.  Merour,  1883-'—.    Reports,  '83,862;  '84,  1063. 
Assistants. 
J.  P.  Darling.    Report,  '81,  1024. 
W.  H.  James.    Report,  '83,  863. 
Operations. 
1882-'83.  Two  sunken  flats  blown  up  and  removed  from  the  ohannel ;  also  385  snags, 
stumps,  aud  trees  taken  out  and  dredging  done,  '83,  86^). 
Projects. 
By  Capt.  Phillips,  1881,  for  improvement  of  Town  Creek  from  its  mouth  to  Saw  Pit 
Landing,  by  excavation* of  a  channel  60  feet  wide  and  4  feet  deep  at  low 
water,  through  4  shoals,  and  removal  of  snags,  logs,  and  similar  obstructions. 
Estimated  cost,  $9,078.48,  '81,  1025. 
Surveys. 
Ordered  by  act  of  June  14,  1880.    Made,  1881,  under  direction  of  Capt.  Phillips, 

'81, 1024. 
Ordered  by  act  of  August  2, 1882.    Made,  1883,  under  direction  of  Capt.  Mercur,  '84, 

1063.    Reported  as  not  worthy  of  further  improvement. 
Maps. 
'83,  862. 


TOW^NSMEND  I1VI.BT  AND  CORSON'S  SOUND,  N.  X.-Examina- 

TION  OF. 

Engineers. 

Chief  of  Engineers. 

Report,  '85, 126. 
Enqinexr  in  Charge. 
MaJ.  W.  H.  Heuer,  1884.    Report,  '85,  858. 
Plans. 

M%|.  Heuer,  1884,  does  not  consider  the  localities  worthy  of  improvement,  '85, 860. 
Surveys. 
Examination  ordered  by  act  of  July  5, 1884.    Made,  1884,  under  direction  of  MaJ. 
Heuer,  '85, 858. 


TRADE  WATER  RITER,  KY.— Improvement  of. 

Appropriations. 

1881 $3, 000, '82,  1959. 

1882..,. 3,500, '82,  1962. 

1884 2, 000, '84,  1748. 

1886 2, 000, '86,  1618. 

Total 10,500 

1888 6, 000,  act  of  August  U,  1888, 
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TBADEW^ATEB  BITEB,  K¥.— Continued. 

Commerce. 

Development  of  commerce  due  to  improTement,  -85,  1884. 
Engineers. 
CuiBF  OF  Engineers. 
Reports,  »80, 197 ;  '81,  265 ;  '82,  360 ;  '83,  268 ;  '84,  264 ;  '85.  289 ;  '86,  284 ;  '87, 
248. 
Engineers  in  Charge. 
Maj.  J.  W.  Cuvler,  lH80-'83.    Reports,  '81,  1991 ;  '82,  1959. 
Maj.  J.  C.  Post,  1883-'87.    Reports,  '83, 1574;  '84,  1747;  '85,  1883;  '86, 1617. 
Maj.  A.  Stickney,  1887-'—.    Report,  '87,  1895. 
Ajssistant. 
A.  L.  Davall.    Reports,  '81,  1992;  '82,  1962;  '84,  1748. 
Operation!}. 
18dl-^82.  435  cubic  yards  rock  blasted,  633  snags  removed,  and  3,033  trees  cat  and 

deadened,  '82,  1963. 
1882-'83.  No  operations,  '83, 1575. 
1883-^84.  2,446  stumps,  logs,  and  snags  removed  and  18,711  trees  cut  and  deadened, 

'84, 1749. 
1884-^85.  1,222  logs  and  snags  removed  and  42,703  trees  cut  and  girdled,  '85, 1684. 
1885-'86.  No  operations,  '86, 1617. 

1886-'87.  Removal  of  obstructions  to  Piah  Trap  Ford,  '87, 1895. 
Pliysical  Characteristics. 

Description  of  the  river,  '81, 1991. 
Projects. 
By  Capt.  Cuyler,  1880,  for  improvement  of  descending  navigation  on  the  Trado- 
water  River  by  removal  of  snags,  logs,  and  similar  obstructions,  and  excavation 
of  channel  through  natural  rock  barrier  at  mouth  of  river,  so  as  to  give  a  chan- 
nel 40  feet  wide  and  at  least  2^  feet  deep.    Estimated  cost,  $10,000,  '81, 1994. 
Surveys. 
Ordered  by  act  of  June  14,  1880.    Made,  1881,  under  direction  of  Capt.  Cuyler,  '81, 
1991. 


TBEADHATEIV  CBE£K,  HID.—Improvbmient  of. 

(Continued  from  Vol.  I,  p.  560.) 

Appropriations. 

1880 13,000, '80, 640. 

1881 3,000, '81,  881. 

Commerce. 

Commerce  on  the  creek,  '80, 639. 
Contracts. 

1880.  American  Dredging  Company,  for  dredging,  at  20  cents  per  cubic  yard,  '81, 

SSL 
18H1.  American  Dredging  Company,  for  dredging,  at  22  cents  per  cubic  yard, '81, 

Bngrineers. 

Chief  of  Engineers. 

Reports,  '80, 100, 110;  '81,  138;  '82, 133;  '83, 138. 
Engineer  in  Charge. 
Lieut.  Col.  W.   P.   Craighill,  1879-'83.     Reports,  '80,638;  '81,  880;  '82,853; 
'83,679. 
Operations. 
1880-Ml.  27,094  cubic  yards  dredged  from  the  channel,  '81,  881. 
1881-'83.  No  operations,  '83, 679. 
Projects. 
By  Lieut.  Col.  Craighill,  1879,  for  improvement  of  Treadhaveu  Creek  for  a  distance 
of  3  miles  below  Easton,  by  excavation  of  an  H-foot  mean  low- water  channel 
150  feet  wide.    Estimated  cost,  $8,250,  '80, 639. 
Surveys. 
Ordered  by  act  of  March  3, 1879.    Made,  1880,  under  direction  of  Lieut.  Col,  Craig- 
hill,'80,  638. 
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TBENTON  HABBOB,  1^4.— Examination  of. 

Engineers* 

Chief  of  Engineers. 

Report,  '84,  227. 
Engineer  in  Charge. 

Maj.  A.  M.  Miller.    Report,  '84, 1383. 
Assistant 

E.  F.  White.     Report,  '84, 1382. 

Plans. 

In  18rt'J  Maj.  Miller  did  not  consider  the  locality  worthy  of  improvemeut,  '84, 1381. 

Surveys. 

EsLamination  ordered  by  act  of  August  2,  1882.     Made  under  direction  of  Maj.  Mil- 
ler,'84, 1:J-<1. 


TBENT  BITEBy  W.  C.  -Improvement  of. 
(Continned  from  Vol.  J,  p.  560.) 

Appropriations. 

1879 17,000 

1880.1 10, 000, '80,  840. 

1881 5,000, '81,  1007. 

1882 10.000, '82,  1089. 

1884 10,000,  *84,  1041. 

1886 3,500, '86,  978. 

Total 45,500 

1888 5,000,  act  of  August  11,  1888. 

Engineers. 

Chief  of  Engineers. 

ReportH,  '80,  123;  '81,  163;  '82,  158;  '83,   165;  '84,  171;  '85,  165;  '86,  160; 
'87,  125. 
Engineers  in  Charge. 

Capt.  C.  B.  Phillips,  187&-'81.     Report,  '80,  838. 

Capt.  J.  Meroar,  1881-'84.    Reports,  '81,  1007;  '82,  1088;  '83,  853. 

Capt.  F.  A.  Hinman,  lrt84-'«5.     Report,  '84,  1041. 

Capt.  W.  n.  Bixby,  18iV'— .     Reports,  '85,  ]0t>2;  '86,.  9  0;  '87,  lOlG. 

Asfil  ST  A  NTS 

R.  Ransom.    Reports,  '80,  840;  '81,  1008;  '82,  1089;  '83,  853;  '84,  1041;  '85, 

1063;  '86,978;  '87,   1018. 
E.  Thompson.    Report,  '87,  1019. 

Operations. 

1879-'80,  Two  cat-offs  opened  and  widened,  and  snags,  logs,  and  similar  obstruc- 
tions removed  from  Quaker  Bridge  to  Trenton,  '80,  840. 

1880-^81.  Logs,  snags,  stnmpa,  and  similar  obstmctitms  removed  between  Quaker 
Bridge  and  Pollooksville,  '81,  1008. 

1881-'82.  18,000  cubic  yards  material  dredged  from  the  channel,  '82,  1089. 

1882-^8:^.  1,800  trees  removed  from  the  banks  and  73  logs  from  the  channel,  '83, 
&53. 

1883 -'84.  25,000  cubic  yards  material  dredged  from  ba«in  and  channel;  460  logs, 
snags,  and  stumps  removed,  '84,  1041. 

1884-'85.  Turning-basin  at  Trenton  completed  by  solid  revetment  wall,  and  by  re- 
dredging  of  basin  to  6  feet  low  water ;  617  logs  and  stumps  removed  from  river, 
'85,  1062. 

1885-'86.  No  operations,  '86,  977. 

1886-'87.  Minor  obstructions  removed,  '87,  1017. 

Projects. 

By  Capt.  Phillips,  1870,  for  the  improvement  of  the  river  below  Trenton  to  secure 
a  depth  of  3  feet  at  the  extreme  low  Buuiiuer  stage  of  the  river,  by  rimoval  of 
snags,  fallen  and  leaning  tree8,  by  dredging,  and  by  dike  and  dam  construc- 
tion. Estimated  cost,  $22,00(>,  '79,  711,  714.  Estimate  increased  in  18b5  and 
1887  to  159,000,  '87,  1017. 
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TRINIDAD  HARBOR,  €  A  JL.— Examination  for  harbor  op  rkfuor  at. 
(See  alHo  Habbor  of  Rbfuor  on  Paacific  Coast.) 

(CoDtinued  from  Vol.  I,  p.  561.) 
€oninierce« 

l*nmiH>ctive  coiumcrcial  importance  of  Trinidad  as  a  harbor  of  rofnge,  '80, 2249. 

Ell|fillCMM-«». 

(*IIIRF  OK   KnG INKERS. 

Report,  '80,  '2;<7. 

KN(iLNKKR  IN  CHARGE. 

Lieut.  Col.  C.  8.  Stewart,    Rei»ort,  '80,  224  . 
Plans. 
By  I^ieut.  Col.  Stewart,  1H80,  for  formation  of  a  harbor  of  refufi^e  at  Triniilail,  by 
coiiHtractioii  of  a  stone  and  concrete  breakwater  from  Tiinidad  Head  to  Pilot 
Rock,  a  distance  of  900  yards.    Estimated  cost,  $5,293,227,  '80,  2250. 
Surveys. 
OrderiMl  l»v  act  of  March  3,  1879.    Made,  1880,  nnder  direction  of  Lieat.  Col.  Stewart, 

'80, 'ii4'. 
Maps. 
'80,  2250. 


TRINITY  RITER,  TEX.— Improvement  of. 

(Continued  from  Vol.  I,  p.  561.) 

A  pproprintions. 

lH.V2-'7y $19,000 

1-^0 4,(K)0,  '80,  1239. 

l^Hl 10,000, '81,  1342. 

l^r<2 8,000, '82,  1458. 

Total 41,000 

1HH8 12,500,  act  of  August  11,  1888. 

Contrnets. 

IHMI.  G.  L.  Lonj;,  for  dredging  and  snag  removal,  '81,  1341. 

if^M.  J.  S.  AtkinHon,  for  slioet-pile  revetment  and  dredging,  the  former  at  $3  p<*r 
linear  foot  tiud  the  latter  at  15  ccutM  per  cubic  yard,  '85,  1456. 
Engrineers. 
Chikf  of  Engixekks. 
Reports,  '80,  148;  '81,  200;  '82,  197;  '83,  202;  '84,  217;  '85,  227;  '86^  224;  '87. 
IKK 
Engixkkhs  in  Chahge. 
Maj.  S.  M.  MansHeld,  18H0-'8I.    Report,  '80,  123H,  1239. 
Capt.  C.  E.  L.  B.  Davis,  18dl-'H2.     Report,  '81,  1340. 
Maj.  8.  M.  ManHfield,  lH8>-'86.     Reiwrts,  '82,  1457;  '83,  1082;  '84,  1304;  '85, 

1455 ;  '86,  1323. 
Maj.  O.  H.  ErnHt,  188G-'— .    Report,  '87,  1421. 

AsSISTAJNT 

W.  L.  Webb.     Report,  '80,  1240. 
Operations. 

1879-'ri0.  22,000  cubic  yards  of  material  dredged  from  bar  at  mouth,  '80,  1239. 
W^O-^til.  25,000  cubic  yards  material  dredgecf  from  bar  at  mouth,  '81.  1341. 
188l-'82.  29,000  cubic  yards  sand  dredged ;  58  snags  and  trees  and  1  wreck  removed, 

'82,  1458. 
18H2-'84.  No  operations,  '83,  1082;  '84,  1304. 
1884-'85.  2,775  linear  feet  of  revetment  built  and  23,275  cubio  yards  material 

dredged,  '85,  145(;. 
188.5-'87.  No  operations,  '86,  1324 ;  '87,  1421. 
Physical  Ciiaracteristics. 

General  description  of  the  river,  '87,  1240. 
Projects. 
By  Capt.  Howell,  1871  and  1873,  for  improvement  of  Trinity  River,  securing  a  5-foot 

channel  from  the  mouth  up  to  Liberty,  by  construction  of  pile  breakwater  at 

the  mouth,  removal  of  snags,  and  dredging.     Kstiniated  cost,  $46,000,  '71,  537; 

'73,  685;  '80,  1238.     Increased  in  1887  to  $59,500,  '87,1422. 
Surveys. 
Resurvey  ordered  by  act  of;  March  3,  1879.    Made,  1880,  under  direction  of  Maj. 

Mansfield,  '80,  1239. 
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TUCKAHOi:  €REEK,  HID.— Suryby  of. 

Eiiirtneers. 

Chief  of  En'oineers. 
Reports,  '80,  110;  '85,  137. 

ENOINEER8  IN  CHARGE. 

Lieut.  Col.  W.  P.  Craighill,  1879.    Report,  »80,  736. 
W.  F.  Smith,  U.  8.  Ageut,  18<:J4.     Report,  '85,  908,  909,  911. 
Assistants. 
J.  L.  Seager.    Report,  '80,  737. 
T.  I.  George.    Report,  '85,  910. 
Pliyslcal  Characteristics. 

Description  of  creek,  '80,  737. 
Plans. 
By  Lieat.  Col.  Craighill,  1880,  for  improvemont  of  Taokahoe  Creek  from  the  mouth 
to  Hillsborough,  hy  excavating  a  channel  200  feet  wide  and  8  feet  deep  at  low 
water  from  Iiillsborough  to  Wayman's,  and  one  6  feet  deep  and  75  feet  wide 
from  the  latter  place  to  the  mouth.     Estimated  cost,  $41,250,  '80,  738. 
By  W.  F.  Smith,  for  improvement  of  Tuckahoe  Creek  from  Wayman's  Wharf  to 
Hillsborough,  by  excavation  of  an  8-foot  low-water  channel  75  feet  wide, 
cost,  $55,575;  or  a  similar  channel  60  feet  wide,  cost,  |46,200,  '85,  910. 
Surveys. 
Ordered  by  act  Of  March  3,  1879.    Made,  1880,  under  direction  of  Lieut.  Col.  Craig- 
hill, '80,  736. 
Examination  and  survey  ordered  by  act  of  July  5,  1884.    Made,  1884-'85,  under  di- 
rection of  W.  F.  Smith,  '85,  908,  909. 


XUOIJE  €RJEJEK,  mO.— Survbt  of. 
(See  Missouri  River  between  mouth  and  Sioux  Citt.) 


TWO  RIVERS  HARBOR,  WIS.— Improvement  op. 
(Continued  from  Vol.  I,  p.  563.) 

Appropriations. 

1871-^79 $140,000 

1880.., 20, 000, '80,  1915. 

1881 15, 000, '81,  2090. 

1882 15, 000, '82,  2144. 

1884 8,000, '84,  1852. 

Total 198,000 

1888 2, 500,  act  of  August  11,  1888. 

Contracts. 

1880.  Truman  &  Cooper,  for  pier  extension,  '81,  2091. 

1881.  Knupp  &  Gillcn,  for  pier  extension,  '81,  2091. 

1882.  Truman  &  Cooper,  for  pier  extension,  '83,  1686. 

1884.  Truman  &  Cooper,  for  superstructure  construction,  '85,  1996. 
Engpineers. 
Chief  op. Engineers. 
Reports,  '80, 205 ;  '81,  277 ;  '82,  273 ;  '83,  281 ;  '84,  281 ;  '86,  304 ;  '86, 298;  '87, 
263. 

'  Lieut.  Col .  H.  M.  Roberi ,  1875-'a3.    Reporte,  '80,  1914 ;  '81,  2088 ;  '82,  2143. 
Capt.  F.  A.  Hinman,  l883-'ri4.    Report,  '83,  1685. 
Lieut.  Col.  J.  W.  Barlow,  l8'^4-'86.     Reports,  '84,  1851 ;  '85,  1995. 
Capt.  W.L.Marshall.  im\;  '86,290. 

Capt  C.  E.  L.  B.  Davis,  188(>-'— .    Reports,  '86,  1665 ;  '87,  2043. 
Assistant. 
L.Y.Schermerhom.    Report,  '81,  2091. 
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T-WO  BIVBRS  HARBOR,  W^IS.— Continaed. 

Operations. 

1879-^80.  7  cribs  built  and  1  snnk  in  extension  of  north  pier ;  49,801  cabic  yardB 
material  dredged  from  the  channel  between' the  piers;  320  linear  feet  of  doable 
and  446  feet  of  single  sheet-piling  on  north  pier ;  153  linear  feet  of  pile  revet- 
ment capped ;  208  cords  of  stone  used  in  pier,  '80,  1915. 

1880-^81.  15  cribs  sunk  and  4  built  in  extension  of  the  north  pier,  '81,  2089. 

1881-'82.  4  cribs  placed  in  extension  of  north  pier  and  2  in  extension  of  south  pier; 
20,594  cubic  yards  material  dredged  from  the  chaunel ;  14,000  cubic  yards  ma- 
terial dredged  by  city,  '82,  2143,  2144. 

1882-^83.  Partial  superstructure  built  over  500  linear  feet  of  south  pier  and  100 
linear  feet  of  extension  added  to  same;  20,436  cubic  yards  material  dredged  from 
river  between  the  piers,  '83, 1685. 

1883-'84.  No  operations,  '84,  1851. 

1884^85.  33,395  cubic  yards  material  dredged  from  the  chaunel,  '85,  1995. 

1885-'86.  26,663  cubic  yards  mat-erial  dredged  from  the  channel ;  'M5  linear  feet  of 
sand  fence  built ;  41  cords  stone  filling  placed  in  pier,  '86^  1666. 

1886-^8X  No  operations,  '87,  2043. 
Private  and  Corporate  Work. 

14,000  cubic  yards  material  dre<lged  from  the  inner  harbor  by  the  city  of  Two 
River8,;82.  2144. 
Projects. 

By  Maj.  Houston,  1870,  for  improvement  of  the  harbor  by  construction  of  two  par- 
allel piers  260  feet  apart  and  extending  to  the  18-foot  curve  in  the  lake,  and 
dredging  between  them  to  a  depth  of  12  feet ;  length  of  piers,  1,810  and  1,710 
feet,  respectively.  Estimated  cost,  #265,588.80,  '71,  111 ;  '74,  i,  144 ;  75,  i,  200  ; 
'86,  1665,  1666. 

In  1877  the  project  was  modified  to  provide  for  a  sand-tight  revetment  to  the  pile- 
piers,' '77,  860 ;  '78,  1156;  '79,  1512,  1514. 

Total  amount  appropriated  from  1871  to  1886,  inclusive,  9108,000.    Estimated  coat 
of  completion  of  project,  $67,588,  '86,  298. 
Surveys. 

Of  Two  Rivers  Harbor,  1881,  '81,  2091. 

Maps. 
'81.  2090, 


U]fIP4lUA  RIVER,  OREG.— iMPROVRMKNT  of. 

(Contiuued  from  Vol.  I,  p.  564.) 

Appropriations. 

1871-'?^ $22,500.00 

1886 1.47,  '86,  443. 

1888 2,000.00,  act  of  August  11,  1KS8. 

Engineers. 

Chief  of  Engineers. 

Reports,  '80,  242;  '86,  363;  '87,  326,  330. 
Engineers  in  Chargk. 
Maj.  G.  L.  Gillespie,  l>?79-'80.     Report,  '80,  2333. 
Capt.  C.  F.  Powell,  18?^6-'-  .    Reports,  '86,  'JOOr);  '87,  2463,  2499. 
Assistants. 
R.  A.  Habersbara.    Report,  '80,  2234. 
J.  S.  Poibemus.     Report,  '87,  24G3. 
Operations. 

1872-85.  Operations  suspended,  '86,  2005. 

1885-'86.  Bla.stin«  and  rock  removal  commenced  on  the  river  under  appropriation 

of  1871,  '86,  2006. 
1886-^87.  Rock  removiil  in  progress  on  reefs  below  Scottsbnrgh,  *87,  2463. 
Pliysical  Ciiaracteristics. 

Description  of  the  river,  '80,  2:i34 ;  '87,  2499. 
Plans. 
By  Maj.  Gillespie,  1879,  for  the  improvement  of  Umpqua  River  between  Scottsbur^h 
and  its  mouth  by  removal  of  bars  at  Brandy  and  Echo  ishinds  and  Dean's 
Creek,  involving  constrnction  of  3,100  linear  feet  of  crib-jetty,  at  an  estimatetl 
cost  of  $11,110,  '80,2336. 
In  1887,Cai»t.  Powell,  for  tho  formation  of  a  4-foot  channel  from  Gardner  to  Scott»> 
bnrgh  by  contraction  works  on  two  bars,  removal  of  bowlders,  and  completion 
of  present  project  at  Scottsbnrgh  Reefs.    Estimated  cost,  $30,000,  '87,  2500. 
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VIIEP<tVA  RIT£R,  OREO.-Continned. 

Projects. 

By  MaJ.  R.  S.  Williamson,  for  improyeinent  of  Umpqaa  River  by  removal  of  ob- 
stractions  to  a  high- water  navigation  from  Soottsburgh  to  Rosebnrgh.  Esti- 
mated cost,  122,549,  '71.  912;  '86,  2005. 

In  I8d6  t!)e  project  proposed  the  exponditare  of  the  balance  of  the  appropriation 
of  1871  near  and  below  Scottsburgh,  '86,  2005;  '87,  326. 
Surveys. 

Ordered  by  act  of  March  3,  1879.  Made,  1879,  nnder  direction  of  MaJ.  Gillespie, 
'80,  2333. 

Examination  ordered  by  act  of  August  5,  1886.  Made  nnder  direction  of  Capt. 
Powell,  '87,  2499. 


UPPER  COLIJIIIBIA  RIVJER.    (See  Columbia  River,  Upprr.) 


UPPER  IVIISSISSIPPI  RITER— Rbmoyal  of  obstructions  from. 
(See  Mississippi  River,  Upper.) 


UPPER  SAINT   JOHN'S   RIVER,   FLA.     (See  Saint  John's  River, 

Upper.) 


UPPER  SYNEPUXENT  BAY,  IflD.    (See  Isle  of  Wight  Bay.) 


UPPER  WILIiAIVIETTE  RIVEK.    (See  Willamette  River,  Upper.) 


URBANA  CREEK,  VA.— Improvement  of. 
(Continued  from  Vol.  I,  p.  565.) 

Appropriations. 

1879 f5,000 

18^0 2,500, '80,770. 

1881 4. 000, '81,  967. 

1882 4;000. '82,  1031. 

Total 15,500 

Statement  of  appropriations,  '87,  940. 

Contracts. 

1879.  T.  P.  Morgan,  for  dredging,  at  24  cents  per  cubic  yard,  '80,  769. 

1880.  National  Dredging  Company,  for  dredging,  at  30  cents  per  cubic  yard,  '81,  967. 

1881.  Potomac  Dredging  Company,  for  dredging,  at  29|  cents  per  cubic  yard,  '82, 
1030. 

1882.  D.  Constantine,  for  dredging;  at  15  cents  per  cubic  yard,  '83,  816. 

Engineers. 

Chief  of  Engineers. 
Reports,  '80,  114;  '81,  154;  '82, 149,  154;  '83,  155;  '84,  158;  '85,  143;  '86, 143; 
'87,  109. 
Engineer  in  Charge. 
S.  T.  Abort,  U.  S.  Agent,  1875^'—.     Reports,  '80,  769;  '81,  966;  '82,  1029,  1032; 
'83,  815;  '84,  990;  '85,  977;  '86,  914;  '87,  939. 
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VRBANA  CREEK,  T A.— Continued. 

Operations. 

1879-^80.  16,991  oubio  yards  material  dredged  from  the  bar,  '80,  770. 
Id80-'H1.  No  operations,  '81,  966. 

1881-^82.  11,870  onbio  yards  material  dredged  from  the  channel,  '82, 10:U. 
188^83.  5,900  cubic  yards  material  dredged  from  the  bar  at  month,  '83,  816. 
188:V-'84.  6,083  oubio  yards  material  dredged  tfom  the  bar,  '84,  990. 
1884>'87.  No  operations,  '85,  978;  '86,  915;  '87,  940. 

Projects. 

By  8.  T.  Abert,  1875,  for  improvement  of  creek  by  excavation  of  a  channel  150  feet 
v^ide  and  10  feet  deep  at  mean  low  water  through  the  bar  at  its  month,  at  an 
estimated  cost  of  120,000,  '75,  ii,  141 ;  '79,  616;  '86,  915. 

Project  extended  in  1883  to  include  removal  of  bar  in  the  harbor,  increasing  the 
total  estimate  to  (22,000,  '84,  990;  '87,  939. 

Surveys. 

From  the  village  of  Urbana  to  the  Oaks  ordered  by  act  of  June  14,  1880.  Made, 
1882;  under  direction  of  8.  T.  Abert,  '82,  1032.  < 


TAIVDAI1IA9  JL A.    (See  Mibsissippi  River  betwrkn  mouth  of  Ohio  and  IIrai> 

OF  THE  Passes.) 


VERIHIIililOlir,  DAK.    (8oe  Missoufii  River  between  8ioux  City  and  Fort 

Benton.) 


VERlfllJLIilON  HARBOB,  OHIO— Improvement  op. 
(Continued  from  Vol.  I,  p.  566.) 

Approprtatioiis. 

im-nd 1113,701.28 

1880 2,000.00, '80,  2126. 

1881 2,000.00, '81,  2306. 

1882 3,000.00, '82,  2396. 

1886 3,000.00, '86,  1861. 

Total  123,701.28 

1888 1,000.00,  act  of  August  11,  1888. 

Contracts. 

1880.  J.  Sims,  for  dredging,  at  30  cents  per  cubic  yard,  '81,  2306. 
1886.  L.  P.  &  J.  A.  Smith,  for  repair  to  piers,  '87,  2312. 
Engrlneers. 
Chief  of  Engineers. 
Reports,  '80,  225;  '81,  308:  '82,  302;  '83,  313;  '84,  313;  '85,  338;  '86,  332;  '87, 
299. 
Engineers  .IN  Chaboe. 
Mai.  J.  M.  Wilson,  1878-'83.     Reports,  '80,  2124  ;  '81,  2304 ;  '82,  2394. 
Maj.  L.  C.  Overman,  1883-'—.     Reports,  '83, 1901 ;  '84,  2093 ;  '85,  2222 ;  '86,  1859; 
'87,  2310. 
Operations* 
History  of  the  work,  '80,  2122. 
1879-'80.  Minor  repairs  to  piers,  '80,  2125. 

1880-'81.  5,6.56  cubic  yards  shale  rock  dredged  from  channel,  '81,  2305. 
1881-82.  125-foot  breach  in  cast  pier  repaired;  G6  linear  feet  exist  pier  superstraot- 

nre  rebuilt,  '82,  2395. 
1882-'83.  Crib  built  and  sunk  in  r«i)air  of  west  pier,  '83,  1901. 
18d3-'84.  106  linear  feet  of  west  pior  removed  and  rebuilt;  330  linear  feet  snpor- 

structure  repaired,  '84,  2093. 
1884-'86.  No  operations,  '85,  2222;  '86,  1860. 
1886-'87.  Repairs  to  piers,  '87,  2310. 
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▼I:R]!III.I.101II  HABBOB,  OHIO— Continued. 

Projects. 

The  earliest  project,  1836,  proposed  the  extension  of  two  parallel  piers  from  eaeh 
side  of  the  river  month  to  the  10-foot  curve  in  the  lake.  In  18:)8  the  project 
was  amended  to  provide  for  dredginfi^  between  the  piers.  The  project  was  sub- 
sequently amended  to  provide  for  an  increase  of  depth  to  VZ  foot-,  involving 
rock  removal  from  the  channel  between  the  piers,  '66,  i,  27;  '72,  22H;  '73|  332; 
'74,  i,  219;  '77,  960;  '80,  2122. 

In  1880  the  project  was  expanded  to  provide  for  an  increase  of  channel  depth  to  14 
feet  from  deep  water  in  the  lake  to  the  city  wharves,  '80,  2120 ;  '86,  1860. 

Total  amount  appropriated  from  1836  to  1886,  inclnHivo,  f  1-^3,701.28.    Estimated 
cost  of  completion  of  existing  project,  $11,000,  '86,  I860,  1861;  '87,  2311. 
Survey^s. 

Maps. 
'81,  3304. 


*     VEBlfEILLIOIf  BIVEB,  LA.— Improvrmbnt  ov. 

Appropriations. 

1880 $5,000, '80,  1158. 

1881 4,900, '81,  1282. 

Commerce. 

Increase  of  commerce  dne  to  improvement,  '83,  1106. 
Prospective  benefit  of  improvement,  '87,  1401. 
€onlracts. 
1881.  6.  A.  Magnlre,  for  clearing  22  miles  of  river  for  $4,750,  '81, 1281.    J.  Magnire, 
for  constr notion  of  a  brush  dam  and  clearing  27i  miles  of  river,  '82,  1373. 
Engineers. 
Chikf  of  Enginbers. 

Reports,  '80.  143,  145;  '81.  192;  '82,  189;  '83,  207;  '87,  188. 
Engineers  in  Charge. 
Maj.  C.  W.  Howell,  1879-'81.    Reports,  '80.  1157,  1164;  '81,  1231. 
Maj.  Stickney,  1881-'83.    Reports,  '82,  1373;  '83,  1106. 
Maj.  W.  H.  Heuer,  1887-'—.    Report,  '87,  1398. 
Assistants. 
W.  H.  Hoffman.    Report,  '80,  1165. 
Lieut.  O.  T.  Crosby.    Report,  '87,  1398. 
Operations. 
1881-^82.  22  miles  of  river  below  the  railroad  bridge  cleared  of  obstrnctions  by  con- 
tract, '82,  1373. 
1882-'83.  27i  miles  of  river  cleared  and  a  brush  dike  650  feet  long  built  by  con- 
tract, '83,  1106. 
Plans. 
Maj.  Hener,  1836,  estimated  the  cost  of  Improvement  from  Abbeville  to  Louisiana 
and  Texas  Railroad  Bridge,  bv  removal  of  snags,  etc.,  at  $5,000,  but  does  not 
consider  the  locality  worthy  of  improvement,  '87,  1398. 
Projects. 
By  Maj.  Howell,  1879,  for  the  improvement  of  the  river  to  a  low-water  depth  of  5 
feet,  fro'ii  the  railroad  bridge  above  Vermillion  to  its  mouth  in  Vermillion  Bay, 
by  the  removal  of  trees,  logs,  aud  snags.     Estimated  cost,  |9.900,  '80,  1157, 
1165,1166.    The  improvement  not  considered  permanent,  '80, 1165;  '83,  1107; 
87,  1398. 
Surveys. 
Ordered  by  act  of  March  3, 1879,  '80,  145.    Survey  made  under  direction  of  MiJ. 

Howell,  1879,  '80,  1164. 
Examination  from  Abbeville  to  railroad  bridge  ordered  by  act  of  August  5, 1886. 
Made,  1886,  under  direction  of  Maj.  Heuer,  '87,  1398. 


VICKSBlTROy  miss.    (See  M^ssI^^sIPPI  Rivkr  bktwekn  mouth  of  tub  Ohio 
AND  Head  of  tub  PAsaK3.) 
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Tl.f  E¥ARD   HATEN  HARBOR,  iir  ASS.— Bspobt  ok  cokditiov  or. 

[$25,000  appropriated  by  act  of  August  11,  1888.] 
Eu9ineer«« 

Chief  of  Kngixkrrs. 

Roporta,  '82,  SR) ;  '87,  43. 
£ngi.>:kkr8  in  Charge. 
Lieut.  Col.  G.  K.  Warren,  1881.    Report,  '82,  59^ 
Maj.  W.  R.  Livrrnior**,  l^^^-2-'— .     R«'pOrt ,  '87,  572, 573. 
Physical  CliaracteriMlics. 

Description  of  harbor,  '82,  5D2;  '87,  574. 
Plans. 
By  Lieat..  Col.  Warren,  for  protection  of  5,000  linear  feet  of  blnff  by  deposit  of 

40,000  t  -ns  of  riprap.     EHtiniated  cost,  |G0,000,  '82,  594. 
By  Maj.  Liveruiore,  18-57,  for  formation  of  harbor  of   refuge  by  breakwater  and 
jetty  construction.     Estimated  cost,  |3|983,936,  '87,  579. 
Surveys. 
K^^amiuation  and  survey  ordered  by  act  of  March  3,  1881.    Made  under  direction 

of  Lieut.  Col.  Warien,  '82,  594 ;  '87,  572. 
Maps. 
'87,  580. 


TOIiUSIA  BAR,  FJLA.— IMPROVBMBNT  of. 

A  ppropriations. 

iH-iO $5,000, '80,  972. 

.1881 5,500, '81,  1137. 

1882 5,000,  '82.  1200. 

1884 2,000, '84,  1136. 

1886 7,500, '86,  1137. 

Total 25,000 

1888 500,  act  of  August  11,  1888. 

Contracts. 

188U.  Anderson  &  Blaisdell,  for  mattress  and  riprap  ooostmotioo,  $2.95  per  linear 

foot,  '81,  1137. 
1381.  L.  A.  Cunningham,  for  jetty  construction,  brush  mattress,  at  $1  per  square 

yard,  and  riprap,  at  $6  per  cubic  yard,  '82,  1201. 
1882.  G.  A.  De  Cot  tea,  for  jetty  construction,  mattresses,  at  95  cents  per  square  yard ; 

riprap  stone,  at  $5.95  per  cubic  yard,  '83,  95:J. 
1884.  Hopkins  A  Le  Baron,  for  jetty  reconstruction,  '85,  2257. 
1886.  I.  A.  Bryan,  for  jetty  construction,  '87,  1218. 

CuiKF  OF  Engineers. 
Reports,  '80,  131;  '81, 178  j  '82,  174;  '83,  184;  '84,192;  '85,193;  '86,192;  '87, 
155. 
Engineers  in  Charge. 
CoI.Q.  A.  Gillmore,  1880-'85.    Reports,  '80,  971;  '81,  1135;  '82,  1198;  '83»951: 

'84,  1134. 
Capt.  W.  T.  Rossell,  1885-'86.    Report,  '85,  1254. 
Capt.  W.  M.  Black,  1886-'—.    Reports,  '86, 1135;  '87,  1216. 

AsmSTANTS 

Lieut,  w!  L.  Fisk.     Report,  '81,  1137. 
Capt.  .J.  C.  Post.     Report,  '82,  1201. 
Capt.  W.  T.  Rossell.     Report,  '83,  953. 
A.  W.  Barber.    Report,  '85,  1250. 

Operations. 

I;:i80-'dl.  1,950  linear  feet  of  brush  and  stone  jetty  built,  '81,  1136. 

1881-82.  1,836  linear  feet  of  mattress,  bottom  course,  laid  on  line  of  east  Jetty; 

west  jetty  extended  256  feet;  100  piles  driven,  '82,  L200. 
1882- H3.  East  jetty  extended  to  the  bar  by  addition  of  1,623  linear  feet  of  work ; 

43  guide-piles  driven,  '83,  952. 
1883-'84.  No  operations  for  lack  of  funds,  '84,  1134. 
1884-'85.  Broken  piling  removed,  gnide-piliug  driven,  and  75  oabic  yards  riprap 

stone  placed  in  east  jetty,  '85,  1256. 
l885-'86.  No  operations,  '86,  1136. 


^.  A 


BIYEBS  AND   HARBORS.  541 

TOLUSIA  BAB,  FLA.— Oontinned. 

Operntloiis— Continned. 
1886-'87.  Jetties  raised  to  low  water  by  brash  fascines  and  stone,  and  repairs  to 
gaide-piling,  '87, 1217 
Projecls. 
By  Col.  Gillmore,  for  narrowing  the  existing  obannol  by  two  converging  brash  and 
stone  jetties  starting  from  the  shore  and , ex  tending  to  the  6-foot  curve  in  the 
lake,  and  with  snch  width  between  the  ends  as  will  maintain  a  channel  depth 
of  6  feet  at  low  water,  the  channel  to  be  further  defined   and  guarded  by 
rows  of  fender-piles,  and  deepened  by  dredging,  if  necessary.    Estimated  cost, 
$15,000,  '80,  972.    Revised  estimate,  $25,000,  '86,  1135;  '87,  1217. 
Surveys. 
Maps. 
'81, 1196;  '83,  953. 


TFABASH  BI¥EB«  IIVD.— Improvbmbmt  of. 
(Gontinned  from  YoL  I,  p.  568.) 

Appropriations. 

iaJ8-'79 $321,500 

1880 25,000/80,1842. 

iQfli     i  Below  Vincennes.  25, 000,  '81,  2000. 

^^'"  >  Above  Vincennes.  25, 000, '81,  2002. 

'  Below  Vincennes.  40, 000,  '82,  1973. 

;  Above  Vincennes.  30, 000,  '82,  1974. 

ificu    $  Below  Vincennes.  30. 000,  '85,  1640. 

"^^  I  Above  Vincennes.  10, 000,  '85,  1641. 

1886.  Below  Vincennes...  "69,000, '86,    278. 

Total 575,500 

1QQQ    J  Below  "Vincennes.      60,000  ).  ^-  .„„„.  ,-   -ooq 

^^'  \  Above  Vincennes.        5)  000  ]  *°*  ^^  ^'^S^**  ^^'  ^^' 
Gommerce. 

Redaction  of  railroad  freights  through  improvement  of  navigation,  '82,  1975. 
Contracts. 

1884.  Carmody  &  Maple,  for  loclc  stone,  '85,  1639. 
^neroachmonts. 

Obstruction  of  river  at  Terre  Haute  by  highway  bridge,  '83,  1584 ;  '85,  86. 
finffineers* 

Chibf  of  Enoinbbbs. 
Eeports,  '80,  197;  '81,  266;  '82,  260;  '83,  268;  '84,  267;  '85,255,257;  '86,277, 

ENOINEBRS  IK  Charob. 
M14.  J.ASmith,  1877-'84.    Beports,  '80,  1837;  '81,  1995;   '82,  1969;  '83,1577; 

'84, 1757. 
Capt.J.C.Post,  1884;  '85, 1638. 
MaJ.  A.  M.  Miller,  1884-*86.    Report,  '85,  1638,  1649. 
Maj.  A.  Stiokney,  1886-'—.    Reports,  '86, 1582 ;  '87, 1864. 

AfifllSTANTS 

A.L.Davall.    Report, '85, 1650. 
O.  L.  Petitdidier.    Report,  '87, 1865, 1869. 
Operations* 

l879-'80.  Snag-boat  bnilt  under  contract;  136  snags  removed  from  river  channel; 
dam  completed  across  New  Harmony  Cut-olf ;  pile,  brusb,  and  stone  bank  pro- 
tections at  Grayville  completed ,  250  feet  of  dike  at  Grand  Cliain  raised  to  grade ; 
bank  protection  at  New  Harmony ;  dam  across  cut-off  at  Little  Chain  and  at 
Winkler's  Bar  boilt;  removal  of  coffer-dam  at  Warwick's  Ripple  commenced, 
'80,1838. 

1880-'81.  202  snags  and  103  trees  removed;  987  cubic  yards  rock  removed  at  War- 
wick's Ripple ;  830  linear  feet  of  dike  built  and  160  cubic  yards  of  rock  removed 
at  Gr  nd  Chain ;  750  linear  feet  of  pile  and  brush  wing-dams  built  at  Wink- 
ler's Bar;  550  linear  feet  of  bank  protection  built  at  Mcln  tyre's  Bar;  repairs  to 
New  Harmony  Dam  and  stone  protection  at  same,  '81, 1996. 

*|0^O€Otobe«spendod«tOrayville,!87,lMi  * 
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TFABASH  RIFER,  InrD.-CoDtintied. 

Operations— 'Continued. 

1881-82.  Below  ViDcenDes :  825  linear  feet  of  crib<work  completed  at  Little  Chain ; 
wing-dam  at  Mclntyre^s  Bar  completed  and  that  at  Winkler's  Bar  extended  900 
feet ;  shore  protection  of  New  Harmony  Dam  extended ;  267  snags  and  70  pilt-s 
removed  from  he  river;  repairs  to  plant.  Above  Yineennes:  210  snags  and  51 
trees  removed  from  the  channel ,  '82 ,  1970. 

1882-'83.  Below  Viucennes :  764  cubic  yards  of  stone  removed  from  channel  through 
reef  at  Little  Chain,  extensive  repairs  to  brush  and  stone  dam  at  same ;  tinoiber 
dike  at  Grand  Chain  repaired ;  repairs  to  Turkey  Island  and  New  Harmony 
dams ;  134  snags  removed  between  Little  Chain  and  the  month.  Above  Yin- 
eennes :  262  snugs  removed  from  channel  between  Yincennes  and  Terre  Haiite ; 
crib)  brush,  and  stone  dam  constructed  at  Eight-mile  Island,  '83,  1578-1583. 

18d3-'84.  Below  Yincennes:  8,690  cubic  yards  stone  removed  from  cut  and  placed  in 
dike  at  Little  Chain ;  504  cubic  yards  stone  quarried  and  369  linear  feet  crib-   , 
work  built  in  same ;  400  linear  feet  of  wing-dam  built ;  repairs  to  New  Har- 
mony Dam.    Above  Yincennes:  610  snags  and  39  piles  removed;  work  con- 
tinued on  dam  at  Horseshoe  Island,  '84,  1758-1762. 

1884-'85.  Below  Yincennes :  No  operations, '85,  1640.  Above  Yincennes:  377  snags 
removed  from  the  river :  dam  at  Horseshoe  Island  completed,  '85,  1641. 

1885-'86.  Below  Yincennes:  No  operations, '86, 1582.  Above  Yincennes :  No  opera- 
tions, '86, 1585. 

1886-'87.  Below  Yincennes:  Delivery  of  stone  for  lock  and  dam  at  Grand  Rapids: 
removing  old  lock  walls  and  preparing  sight  for  new  work ;  construction  of 
levee  at  Grayville,  '87, 1864,  1867.    Above  Yincennes:  Clearing  out  old  dam' 
cut-off  at  Horseshoe  Bend,  '87,  1869. 
Projects. 

The  project  of  1872  proposed  the  improvement  of  the  river  from  its  month  to  Yin- 
cennes by  construction  of  lock  and  dam  at  Grand  Rapids ;  the  construction  of 
wine-dams  at  various  points,  and  removal  of  rocky  ledges,  snags,  logs,  and 
similar  obstructions,  so  as  to  give  a  navigable  channel  of  3^  feet  at  extreme 
low  wat«r ;  also,  for  improvement  of  river  from  Yincennes  to  Terro  Haate  by 
closing  cut-offs,  concentration  of  current  by  training- walls  and  wing-dams 
and  removal  of  snags  and  rook  obstructions,  '72,  463,  472;  '73,  59,  511 ;  '74,  i, 
66,486;  '80,1841. 

From  1871  to  1886,  inclnsive,  $573,000  was  appropriated. 

In  1887  it  was  estimated  that  $250,600  w'onld  be  required  to  complete  the  project 
for  that  part  of  the  river  below  Yincennes  and  $20,000  for  the  river  above  Yin- 
cennes, '87,  1864,  1869. 
Surveys. 

Detailed  survey  of  river  from  Bone  Bank  to  its  mouth,  a  distance  of  9  miles,  made 
1880,  '80,  1840. 

Survey  extended  from  head  of  Grand  Chain  to  Little  Chain,  '81,  1998. 

Above  Yincennes,  '82, 1973;  '83,  1583;  '84,  1759. 

From  Logansport  to  Delhi,  '85,  1649. 


WACO  ARIA  W  AND  CAPE  FE  AB  BIYEBS,  N.  €•— Water  connkction 

BETWEEN. 

(See  Cape  Fear  and  Wacgamaw  rivers,  N.  C.^ 


TFACCAlflAW  BIYEB,  N.  €•— Improvement  of. 

(Continued  from  Yol.  I,  p.  570.) 

Appropriations. 

1880 $15,000,  '80,848. 

1881 10,000, '81,  1032. 

1882 4,400,  '82,  1109. 

1884 6,000, '84,  1048. 

1886 15,000, '86,  1023, 

Total 50,400 


RIVERS   AND   HARBORS.  643 

WACCARIAW  RIVER,  N.  €•— Continae4. 

Commerce. 

Id  crease  in  oomrnei^  oonBoqaent  upon  improvement  of  river,  '86, 1022. 
Contracts. 
I8dl.  T.  W.  Dagf^ett,  for  furDishihg  steam-hoisting  and  pile-driving  machinery,  at 
125  per  day,  '81,  1031. 
Cngrineers. 
Chief  of  Engineers. 
Reports,  '80, 124,  1«5;  '81, 166;  '82,  162;  '83,  170;  '84,  175,  177;  '85,  173;  '86, 
170;  '87,134. 
Enoinkers  in  Charge. 
Capt.  C.  B.  Phillips.  1879-'81.    Report,  '80,  848. 
•      Capt.J.Mercur,188l-'84.    Reports,  '81,  1030;  '82,  1108;  '83,  868. 
Capt.  F.  A.  Hinmau,  18d4-'85.  "  Report,  '84, 1048, 1056. 
Capt.  W.  H.  Bixby,  1885-'—.    Reports,  '85, 1105 ;  '86, 1022 ;  '87,  1065. 
Absistants  . 
C.  W.  Forster.    Report,  '80.  850. 

H.  Heth.    Reports,  '81,  1031 ;  '82,  1109;  '83,  869;  '84,  1048. 
R.  Whitford.    Reports,  '85,  1106;  '86,  1024;  '87,  1068. 
Operattons. 
History  of  work,  '86,  1024. 
1880-'81.  Brush  and  pile  jetties  for  contracting  the  channel  built  at  Needle's  Eye 

Shoal  and  Oat  Bed  Shoal,  '81,  1031,  1032. 
1881-'82.  Removal  of  snags,  loes,  and  Hiinilar  obstructions  continued  and  driving  of 
piles  completed  on  both  shoals,  securing  12  feet  depth  throughout,  '82,  1108, 
1109. 
1882-'83.  Banks  trimmed  of  overhanging  trees  between  Con  wayborough  and  George- 
town, '83,  869. 
1883-'84.  Trees,  logs,  and  snags  removed  from  the  river  between  Conwayborough 

and  Needle's  Eye  Shoal,  '84,  1048. 
1884-^85.  932  snags,  stumps,  and  trees,  1  flat-boat  and  1  schooner  removed  fVom  bed 
of  river;  1,265  trees  and  1,455  linear  feet  of  brush  removed  from  banks,  clearing 
66  miles  of  river,  '85, 1105. 
1885-'86.  No  operations  for  lack  of  funds,  '86,  1023. 

1886-'87.  Obstructions  removed  from  34  miles  of  river,  extending  the  improvement 
to  about  96  miles  above  Georgetown,  '87,  1067, 1068. 
Physical  Characteristics. 

Description  of  the  river,  '80,  849;  '87,  1066. 
Projects. 
By  Capt.  Phillips,  1880,  for  improvement  of  Waccamaw  River  by  formation  of  a 
channel  12  feet  deep  at  all  stages  of  water,  with  80  feet  bottom  widtli,  from  the 
mouth  of  the  river  66  miles  upward  to  Conwayboroogh ;  also  a  channel  178  miles 
further  to  Lake  Waccamaw.     Estimated  cost,  |29,370,  '80,  848.     Estimate 
revised  in  1885  and  1886  to  |138,400,  '85,  1105;  '86,  1022. 
Surveys. 
Ordered  by  act  of  March  3, 1879.    Made,  1880,  under  direction  of  Capt.  Phillips,  '80, 

848. 
Between  Conwayborough  and  Waccamaw  Lake  ordered  by  act  of  August  2,  1882. 
Reported  by  Capt.  Mercur  as  unworthy  of  improvement,  '84,  1056. 


TFACHITA  RIT£R,  ARK.  AND  I.A.     (See  Ouachita   River,  Ark. 

AND  La.) 


WACI8SA  AND  AVCIJLI.A  RITERS,  FLA.— Examination  of. 

EniTlneers. 

Chief  of  Enoinbkbs. 

Reports,  '80,  141 ;  '81,  189;  '82,  185;  '85,  214 ;  '86,  212. 
Enoinrbr  in  Charge. 

M^J.  A.  N.  Damrell,  1880.  Reports,  '82,  1302;  '86,  1220. 
Assistants. 

P.Robinson.    Report,  '82,  1302. 

ILRauchenstein.    Report, '86,  1221, 
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WACI88A  AMD  AITCILJLA  »1¥£R8,  FLA.— Continaed. 

Plans. 

By  MaJ.  Danirell,  1881,  for  imnrovemeiit  of  the  Anoilla  River  by  remoT»l  of  12  n«t 

nral  brulges  over  same.    Kstimated  cost,  $5,000,  '82,  1303. 
By  Mig.  Damrell,  1884,  for  improvement  of  the  Wacissa  Biver,  giving  a  minimof!! 

'width  of  30  feet  aud  2^  feet  depth  at  low  water  by  removal  of  siia^e,  tn>«a,  aii<l 

brufib,  excavation  of  rocks  and  earth  at  the  shoals,  and  dam  constrQction.     E» 

timated  cost,  $17,000,  '86,  1220,  1221. 
Surveys. 
Ordered  by  act  of  June  14, 1880.    Hade,  1881,  under  direction  of  Capt.  Daoueil,  '82, 

1302. 


WADDINOTOW  HABBOR,  M.  T.— iMPROVBiiKNT  ov. 
(Continued  from  Vol.  I,  p.  570.) 

Appropriations. 

1873-'75 $30,000 

1880 3,000,  •80.  2226. 

1881 2,500,  »81,  2453. 

Contracts. 

1880.  C.  Daly,  for  dredgin^^  with  and  without  blasting,  at  $5  and  50  cents  per  cubic 
yard,  respectively,  '80,  2227. 
Enirlneers. 
Chikf  of  Engineers. 

Reports,  *80,  233;  '81,  319;  '82,  313;  '83,  323;  '87,  317. 
Enoinsebs  in  Charge. 
MaJ.  W.McFarland,  1876-^83.    Reports,  '80,  2225;  '81,  2452;  '82,  2462. 
Lieut.  Col.  H.  M.  Robert,  1883-'85.    Report,  '83,  1955. 
Maj,  M.  H.  Adams,  1885-^—.    Report,  '87,  2414. 

F.  T.  Hampton.    Report,  '82,  2464. 
J.  C.  Churchill.    Report,  '87,  2415. 
Operations. 

1879-'80.  2,200  cubic  yards  material  dredged  from  the  channel,  '80,  2225. 

1880-'81.  No  operations.  '81,  2453. 

1881-'82.  650  cubic  yards  rock  blasted  and  removed,  '82,  2466. 

1882-'83.  No  operations,  '83,  1955. 
Projects. 

The  original  project  by  MaJ.  Wilson  was  for  opening  a  channel  through  the  bar  at 
the  head  of  Little  River  and  to  carry  it  to  the  docks  by  dredging,  at  an  esti- 
mated cost  of  $17,000,  '73,  390.  '74,  i,  272.  Also  for  cleaning  the  channel  by 
dredging  and  rock  excavation,  at  an  estimated  cost  of  $5,000,  '75,  i,  60,  350. 
These  estimates  were  increased  in  1880  bv  M^J.  McFarland  to  $22,000  for  com- 
pletion on  account  of  the  character  of  rock  developed,  '80,  2226. 

MaJ.  Adams,  18^6,  reports  a  general  improvement  of  the  harbor  unadvisable  in  view 
of  the  requirements  of  commerce,  '87,  2415. 
Surveys. 

Examination  ordered  by  act  of  August  5, 1886.  Made,  1886,  under  direction  of  Mai, 
Adams,  '87,  2414. 

Maps. 
'81,2452;  '82,2468. 


UrAKUJLLA  BITEB9  FJLA.—ExAMiNATiON  of. 

Engineers. 

Chief  of  Engineers. 

Report,  '87,  162. 
Engineer  in  Charge. 

Lieut.  W.  M.  Black.    Report,  '87,  1260, 
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WAKlJIiliA  BITEB,  FliA.-Oontinued. 

Plans. 

lu  1887  Lieut  Black  considered  that  the  present  facilities  for  navigation  were  suffi- 
cient for  the  demands  of  commerce,  '87,  161. 
Surveys. 

Examination  ordered  by  act  of  August  5,  1886.    Made  under  direction  of  Lieut. 
Black,  '87,  1260. 


l¥AIVS-WAN-OOI811VO  BAT.  IHIWN.    (See  Grand  Portage  and  Wans- 
Wan-Goising  bays,  Mlnn.; 


"WAPPOO  CUT,  S.  C— Improvembnt  of. 

Appropriations. 

1881 $10,000,  '81,  1070. 

1882 10,000,^82,  1142. 

1884..... 3,000, '84,  1092. 

1886 5,000, '86,  1079. 

Total 28,000 

1888 5,000,  act  of  August  11,  1888. 

Contracts. 

1882.  Charleston  Dredging  Company,  for  dredging,  at  16,  18,  and  20  cents  per  cubic 

yard,  according  to  distance  to  which  material  is  roinoved,  '83,  886. 
1885.  Ross  &  Sanford,  for  dredging,  at  17,  19.  and  21  cents  per  cubic  yard,  accord- 
ing to  distance  to  which  material  is  to  bo  removed,  '86,  1079. 
Engfineers. 
Chief  of  Engineers. 
Reports,  '80,  132;  '81,  171;  '82,  166;  '83,  173;  '84,  180;  '85, 179;' '86, 178;  '87, 
141. 
Engineer  in  Charge. 
Col.Q.A.Gillmore,  1880-'—.     Reports,  '81,  1069,  1070;  '82,  1140;  '83,  684;  '84, 
1089;  '85,  1186;  '86,  1077;  '87,  1138. 
Assistants  . 
Capt.  B.  b.  Green.    Report,  '81,  1070. 
Capt.  J.  C.  Post.    Report,  '81,  1072. 
Lieut.  T.  N.  Bailey.    Reports,  '83,  H86;  '84,  1092. 
Lieut.  F.  V.  Abbot.    Reports,  '85,  1188 ;  '86, 1080. 
Operations. 
1882-'83.  91,210  cubic  yards  material  dredged  from  channel  in  Elliot's  Cut,  '83, 885. 
1883-'84.  10,746  cubic  yards  material  dredged  from  Wappoo  and  Elliot's  Cut;  44 

snags  removed  from  various  points  in  channjBl,  '84,  1090. 
1884-'87.  No  operations,  '85,  1186;  '86,  1077;  '87,  1139. 
Projects. 
By  Col.  Gillmore,  1880,  for  Improvement  of  Wappoo  Cut  by  excavation  of  a  channel 
90  feet  wide  and  6  feet  deep  at  low  water,  from  the  deep  water  of  the  Ashley 
to  that  of  the  Stono  river;  also  for  1,600  linear  feet  of  jetty  construction  at 
either  end  of  proposed  channel  and  700  linear  feet  of  bulkhead  to  close  tidal 
branch.    Estimated  cost^  $34,155,  '81, 1073.    Increased  $3,000  in  1885,  '85, 1 187 ; 
'87, 1138^  1139. 
Surveys. 
Ordered  by  act  of  June  14, 1880.    Made,  1830,  under  direction  of  Lieut.  Col.  Gillmore, 

•81,  1070. 
Maps. 
'81,1072;  '84,1090. 


W^ABEHAm  HARBOR,  HIASSI.— Improvement  of. 

(Continued  from  Vol.  I,  p.  571.) 

A  ppropriations. 

1872-79 $40,000 

1881 10, 000, '81,  550, 

1443  EN 35 
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^TAREHAn  HARBOR,  MASS.-Contiuaod. 

ApproprlaU<»n9— Coutinued. 

1H82 15,000/82,554. 

18H4 10,000/84,  im. 

1886 15,000/8^594. 

Total 80,000 

1H88 4,000,  act  of  AagustU,  1888. 

Contractft. 

\t^Sl,  J.  McDermott,  for  dretlging,  at  24i  cents  per  cubic  yard,  '81, 549. 

1884.  Atlantic  Dredging  Company,  for  dredging,  at  lCyi\  cents  per  cubic  yard,  *85, 

bm.  .    • 

18H6.  F.  Pidgeon,  for  dredging,  at  14  cents  per  cubic  yard,  '87,  543. 
Enfflneers. 
CuiEF  or  Kngikkkrci. 
Repoit«,  '80,  73,  76;  '81,  79,  89;  '82,  80;  '83.  76;  '^4,  82;  '85,  70;  '86,  70; 
'87.  :U. 

EXQINKERb  IN  CHARGE. 

Lieut.  Col.  G.  K.  Warren,  18W-'82.    Reports,  '80,  371 ;  '81, 549,550;  '82,  553. 

Mai.  J.  W.  Barlow,  IHH-i.    '83,  475. 

Maj.  F.  Harwoo<l,  1M3.    '83,  475. 

Lieut.  Col.  G.  H.  Elliot,  lhd;i^'d7.    Reports, '83,  475;  '84,600;  '85,  5»5;  '86. 

593. 
M^j.  W.  R.  Livermore,  I«87-'— .    Report,  '87, 540. 
Assistant. 

J.  P.  Cotton.     Report,  '81,  550. 
Qpcrations. 
i,s.^i-V*2.  2^<,:i83  cubic  yards  material  dredged  from  the  channel,  '82,  553. 
Id'^'.i- H3.  1.100  liiH'ar  f(>et  of  brimh  and  stone  wall  built  across  west  end  of  boach ; 

l,8<vl  Iin('iirle<*tof  cutch-sand  fence  built,  '83,  47.5. 
ld8H->4.  1,143  linear  feet  of  brush  and  stone  wall  built  and  repairs  made  to  wall 

already  built,  '84,  002. 
1884-85.  3,2:i5  cubic  yards  material  dredged  from  the  channel,  '85^  586. 
lr<H5-'8G.  43,444  cubic  yards  material  dredged  from  the  channel,  '86, 594. 
lB.'^6-'87.  25,448  cubic  yanls  dredged  from  the  channel,  '87,  541. 
Physical  Characteristics. 

General  di'scriptioh  of  harbor,  '81,  551. 
Projects* 
Tho  project  of  1871  proposed  the  formation,  by  dredging,  of  a  channel  9  feet  deep  at 
low  water  across  Quahaug  Bar,  the  widening  of  the  chauucl  below  the  Fran- 
conia  Iron-Woi  ks,  mid  the  removal  of  the  led*;e  Irom  the  Weweanlight  River  at 
its  junetion  with  Wareham  River.     Estimated  co8t,  $45,000,  '72, 953. 
By  Lieut.  Col.  Warren,  1880,  for  improvement  of  the  harl>or  by  widening  the  chan- 
nel through  the  ^'  upper  bar  "  to  3r>0  feet,  with  a  depth  of  10  feet,  widening  aud 
straightening  the  channel  theuco  to  Barney  Point  to  250  feet  width  and  10  feet 
doptti ;  also  widening  channel  at  Qnahaug  Bar  and  construction  of  brush  and 
Ht one  barriers  for  the  preservation  of  Long  Beach.     Ksi  i mated  cost,  $44,050, 
'81,  ^>o3,  554  ;  '87,  541.    Increased,  1887,  by  $12,186,  '87,  542. 
Surveys. 
Ordered  bv  act  of  June  14, 1880.    Made,  1880,  under  direction  of  Lient.  Col.  Warren, 

'81,  550. 
Maps. 
'84,  002 ;  '85,  580. 


ITARREN  RIVER,  R.  I.— Survey  and  imfrovemsnt  of. 

Appropriation. 

1886 $5,000. '86,  605. 

Commerce. 

Statistics,  '85,  626. 
Engineers. 

Chief  of  Enginbers. 

Reports,  '85,  80 ;  '86,  75 ;  '87,  36. 
Fnoiv^eers  i^  Chakoe 

Lieut.  Col.  G.  H.  Elliot,  1884-'87.    Reports,  '85,  625,  627  ;  '86,  605. 

Maj.  W.  R.  Livermore,  1887-'—.    Report,  '87,  547. 
Assistant. 

G.  Alexander.    Report,  '85,  629. 
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WARREN  RIVER,  R.  I.-Continnod. 

Physical  Characterlstieflu 

Description,  '86,  625. 
Projects. 

By  Lieut.  Col.  Elliot,  1885,  for  improvement  of  Warren  River  by  removal  of  Bash- 
worth  Rook  and  bowlders  in  narrow  portion  of  channel  below  Little  Island. 
Estimated  cost,  |5,000,  '85,  628,-  '87,  547. 
Surveys. 
Ordered  by  act  of  July  5,  1834.    Made,  1885,  under  direction  of  Lieut.  Col.  Elliot, 

'85,627.  '  V   '         ' 

Maps. 
'85, 630. 


WARRIOR  RITER,  AIiA.    (See  Black  Warrior  River,  Ala.) 


ITASHINOTON   AlVD    OEOROETOW^N    HARBORS,   D.  C.    (See 
Potomac  Rivku  in  vicinity  op  Washington,  D.  C.) 


WASHINOTON  A<|UEDU€T,  D.  €• 

Appropriations. 

1882 $20, 000, '83,  2080. 

1883 20, 000, '83,  2080. 

Appropriations  to  June  30, 1881,  '80,  2:563. 
Engineers. 

Chief  of  Engineers. 
Reports,  '80,  243;   '81,334;   '82,324;   '83,338;   '84,342;   '85,372;   '86,365; 
'87,  333. 
Engineers  in  Charge. 

Lieut,  Col.  T.  L.  Casev,  1877-»83.     Reports.  '80,  2344,  ^^liiS  ;  '81,  2703 ;  '82,  2729. 
Maj.  G.  J.  Lydeoker,  1883-'—.    Reports,  '83, 2077 ;  '84, 2453 ;  '35, 2 153 ;  '86, 20 13 ; 
'87,  2527. 
Assistants. 
T.  B.  Saino.    Report.  '80,  2350. 
Capt.  T.  W.  Symonds.    Report,  '85,  2456. 
Operations* 
1879-'80.  Macadamized  roadway  extended  576  feet ;  extensive  repairs  to  gate-honso 
roofs;  timber  roadway  constructed  over  Rock  Creek  Bridj?e ;  College  Pood  and 
Rock  Creek  bridges  repainted,  and  700  linear  feet  of  dam  at  head  of  Conn's 
Island  rebuilt,  '80,  2344-2347. 
1880-'81.  Gate-house  walls  plastered  with  Portland  cement  mortar;  timber  b rid (^o 
built  over  waste  channel  of  receiving  reservoir;  connecting  conduit  masonry 
raised;  exterior  of  Georgetown  high-service  reservoir  plastered,  '81,  2703,270{). 
1881-'82.  Repairs  to  Great  Falls  Dam ;  1,470  linear  feet  of  temporary  dam  built; 
extensive  repairs  and   additions  to  receiving,  distributing,  and  high-service 
reservoirs,  '82,  2730. 
1882-'83.  Repairs  and  reconstruction  to  temporary  dams  at  head  of  Conn's  Island ; 
'        extensive  repairs  to  Aqueduct  road,  '83,  2078. 
1883-'81.  Addition  made  to  Aquednc  office,  establishment  of  telephonic  communi- 
cation between  central  office  and  the  reservoirs,  and  extension  of  macadamized 
roadway  surface,  '84,  2300. 
1884-'85.  Work  continued  on  Aqueduct  road  and  repairs  to  Conn's  Island  Dam, 

'85,  2453. 
1885-'86.  Repairs  to  break  in  3-foot  main;  masonry  discharging  weir  built  through 

bank  of  Chesapeake  and  Ohio  Canal,  '86,  2014. 
I8d6~'87.  General  repairs  necessary  for  maintenance  of  aqueduct  and  works  relating 
thereto,  '87,  2528. 
Pbf  sical  Characteristics. 
Outflow  of  water  from  the  reservoir  measured  at  specific  intervals,  '80,  2349. 
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W A§III!%'OTON  A<|UEDVCT,  D.  €•-  Contiimed. 

Maps. 

Groat  Falls  '85,2468. 

Country  afljac<Mjt  to  receivinj;  reservoir,  '85,  2402. 

Improvement  of  roceiviug  reservoir,  '85,  2462. 


WASHIlVOTOIVy  D«  C.—Increabing  water  supply  of. 

A  ppropriations. 

1682 ♦l,485/27y.:l0,'83,  339. 

1884 87, 5(K).  00, '86,  2060. 

ISKi 87, 500. 00, '86^  2060. 

18rt6 5, 000. 00, '86,  2060. 

Total 1,665,279.30 

Engineers. 

Board  of  Engineers. 
CoDvenerl  at  WasbiDgton  July  14, 1885,  by  8.  O.  No.  107,  to  report  upon  water 

sapjily,  '85,  24t)7.    (Col.  Casey,  Lient.  Col.  Craighill,  and  Maj.  Lydecker.) 
ConvoTicd  at  New  York  August  24,  18H6,  by  S.  O.  No.  Ill,  C.  of  E.,  to  report  upon 
.  ])re8<^nt  condition  and  future  methods  of  procedure  in  constructiou  of  the 

terminal  at  Washington,  '87,  2546.    (Col.  Duaue  and  Lieut.  Cols.  Abbot, 
Conih  ock,  nnd  McFarland.) 
Chief  of  ExtiiNKERS. 

K('l)ortfs  '83,  3;H;  '84,  343;  '85,  373;  '86,  366;  '87,  334. 
E.vrjiNEEii  IN  Charge. 
Maj.  0.  J.  Lydecker,  1H82-'— .    Reports,  '83, 2080 ;  '84,  2301 ;  '85,  2469 ;  '86, 2021, 
204:5;  '87,2535-2549. 
Assistant. 
Capt.  T.  W.  Symonds.    Reports,  '85, 2478;  '86,  2021. 
I^egislation. 

Aft  incirasing  water  supply  of  Washington  City,  '83,  2090. 
Operations. 
16-.l-'84.  Dam  at  Gnrnt  Falls  under  construction ;  tunnel  extended  586  feet;  work 

upon  new  reservoir  commenced,  '84,  2302,  2304,  2i506. 
IdSJ-ST).  Tumiel  excavation  completed  for  a  total  distance  of  13,500  foot;  three- 
fifths  of  reservoir  excavation  completed;  work  on  dam  continued;  work  of 
nnldni:  main  connection  completed,  '85,  2469,2470,2473,2475. 
l'*'"''.V'it).  Work  on  dam  nearly  completed  ;  excavations  in  the  general  headings  of 
the  tuiuiol  aj;gregate  13,500  linear  feet;  work  continued  upon  reservoir,  '86, 
2041,  2045.    Work  on  Great  Falls  Dam,  aqueduct  extension,  reservoir,  tunnel, 
nnd  luain  connect iouR  eontiuued,  '87,  2536-2541. 
Pliysical  Ctiaracteristies. 

Description  of  water  supply,  '86,  2029. 
Projects. 
15y  Maj.  Lydecker,  lPft3,  for  increasing  the  water  supply  of  Washington  by  exten- 
sion of  Washintrton  Aqueduct  from  distributing  reservoir  near  Drovers'  Rest  to 
Ki^ht  of  HOW  reservoir  near  Howard  University  by  a  tunuel  20,'715  feet  long; 
rxtonsion  of  dam  at  Great  Falls  of  Potomac  across  Conn's  Islaud  and  Virginia 

*    in  valley  east  of  Howard 
:  of  distribution,  '84, 2301. 


(Hiannel;  construction  of  new  distributing  reservoir  in  valley  east  of  Howard 
University,  and  laying  mains  from  reservoir  to  center  of  distribi 


Purveys. 

Maps. 
'85,  21(>H,249C. 
Of  tunnel,  '86,  2' '50;  '87,  2538. 


WASSAW  RIVER  AND  FCR IV  A IV  DIN  A,  FI.A.— Inside  passage  be- 

TWEKN. 


(See  Saint  John's  River.) 
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"WATEU   COI?I]?IUi\ICATIOIV    BETWEEN    DELAW^ARE    AND 
CHESAPEAKE  BAYS.    (See  Delaware  and  Chksapbakk  bays.) 


WATER  COmmUNICATION  FROm   NORFOI.K  HARBOR  TO 
ATJLANTIC  OCEAjy,  SOUTH  OF  HATTERAS— Survey  for. 

Engriueers. 

Chief  of  Engineers. 

Report.  '80,  1525. 
Engineer  in  Charge. 

Capt.  C.  B.  Phillips.    Report,  »80,  851. 
Assistants. 
F.  W.  Frost.    Report,  '80,  8G2. 
J.  B.  Shinu.     Report,  '80,  876. 
PbyslcBl  Cbaracteristics. 
Doscription  of  Albouiarlo,  Pauilico>  aud  Coro  sounds.  North  Carolina,  and  varions 
outlets  therefrom  to  the  ocean  sonth  of  Hatteras,  '80f  857. 
Plans. 
By  Capt.  Phillips,  1880,  for  improvement  of  the  Albemarle  and  Chesapeake  Canal 
by  reconstruction  and  by  excavation  of  Virp^inia  and  North  Carolina  outs. 
Estimated  cost,  S509,701,  '80,  869. 
For  improvement  of  the  Dismal  Swamp  Canal  two  estimates  of  (1,483,646  and 

$1,098,379,  respectively,  '80,  875. 
F9r  a  channel  80  feet  wide  and  9  feet  deep  from  Norfolk  Harbor  to  Albemarle 
Sound,  via  Dismal  Swamp  Canal,  total  length,  73  miles.    Estimated  cost, 
$1,492;622,  '80,  888. 
For  a  tide- water  connection  between  the  Nense  and  Cape  Fear  rivers,  with  a  chan- 
nel width  of  80  feet,  depth  9  feet,  and  4  guard-locks;  distance,  102  miles. 
Estimated  cost,  $5,694,734,  '80,  896. 
S  iir  vcy  s> 
Ordered  by  act  of  June  18, 1878.    Made,  1880,  under  direction  of  Capt.  PhtllipB,  '80 

851. 
Maps. 
'80,896. 


WATER  COramUlVICATION  BETWEf]l«  SAINT  JOHN'S 
RIVER  AND  CHARLOTTE  HARBOR,  FI.A.  (See  Saint  John's 
River  and  Charlotte  Harbor,  Fla.) 


WATER  COURSES  IN  liOUISIAN A— Remarks  on  improvement  of. 

Engineers. 

Engineer  in  Charge. 

Maj.  C.  W.  Howell.    Report,  '80, 1189. 
Assistant. 
H.  C.  Collins.    Report,  '80. 1190. 
Snrvefflu 
Ordered  by  act  of  March  3, 1879.    Made,  1880,  under  direction  of  Maj.  Howell, '80, 
1189. 


WATEREB  RITER9  S.  C— Improvement  of. 

(Continued  from  Vol.  T,  p.  574.) 

Appropriations. 

Itf81 18,000, '81,  1034. 

1882 15,000, '82,  1112. 

1884 5,000, '84,  1052. 

1886 7,500, '86,  1055. 

Total 35,500 

1888 12,000,  act  of  Augaat  11, 1888. 
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WATli:K£E  KIVER,  8.  €•— Continued. 

Commerce. 

Jn«<tifToation  of  improvement, '87, 1089. 
Enfrlneers* 

Chief  of  Engineurs. 
Reports,  '80,125;  '81,167;  '82,163;  '83,170;  '84,176;  '85,176;  '86,174;  '87, 
137. 
Engineers  in  Charge. 
Capt.  C.  B.  Phillips,  1880-^81.    Report,  '80,  914. 

Capt.  J.  Mercur,  1881-'84.    Reports,  '81.  1033,  1034  ;  '82, 1111 ;  '83,  871. 
Capt.  F.  A.  Hinman,  18ri4-'65.    Report,  '84.  1051. 
Capt.  W.  H,  Bixby,  1885-'—.    Reports,  '85,  1123;  '86, 1063;  '87,  1089. 
Assistants. 
J.  M.  Wolbrect.    Report,  '80.  915. 
J.  P.  Darling.    Report,  '81,  1035. 
H.  Heth.    Report,  '82,  1112. 
R.  Whitford.    Reports,  '85,  1124  ;  '87,  1090. 
Opera  lions. 
1881-82.  Removal  of  snags  and  trees  from  the  channel  and  banks  commenced,  '82, 

1112. 
1882-'d3.  Removal  of  snags  and  obstrnctions  continued,  '83.  871. 
1883-*84.  l,3cJ3  lo^s  and  snags  taken  from  bed  of  river  and  2,725  trees  removed  from 

the  banks,  '84,  1051. 
1684-^63.  360  logH  and  snags  taken  from  bed  of  river  and  385  trees  ont  from  tho 

banks,  '85. 1123. 
18aW8G.  No  operations,  '86,  1055. 

18d6-'87.  205  logs  and  snags  removed  from  river,  5  piles  removed  from  old  bridge  at 
Camden,  and  banks  cleared  of  leaning  trees,  '87,  1090, 1091. 
Projects. 
By  Capt.  Phillips,  18^0.  to  secure  a  4-foot  navigation  between  the  month  and  Cam- 
(lou,  a  distance  of  68  miles,  by  removal  of  snags,  stnmps,  and  similar  obstnic- 
t  ions,  and  removal  of  fallen  and  leaning  trees  Irom  the  banks.    Estimated  cost. 
§*J9,552,  '80,  915,  910. 
Increased  in  1881. 1885.  and  1887  to  |60,000,  on  acconnt  of  inadequate  appropria- 
tions, '81,  1034  ;  '85,  1124  ;  '87, 1089. 
Total  amount  appropriated  for  1881  to  1886,  inclusive,  f35,500.    Aipount  estimated 
to  complete  project,  f24,500,  '87,  1091. 
Surveys. 
Ordered  by  act  of  June  14, 18B0.    Made,  1880,  under  direction  of  Capt.  Phillips,  '80, 
914. 


WATER-GAUGES  ON  THE  MISSISSIPPI  RIVER.    (See  Missis- 
sippi  River,  watbr-gauges  on.) 


WATER  PASSAGE,  DEAI^'S  ISLAND,  IVID.    (See  Deal's  Island,  Mi>.) 


ITATER-WAir  BETHrEEN  JAIflAICA  BAT  AND  CORNELL' 

LA ND I NG,  N«  Y.    (See  Jamaica  Bay  and  Cornell's  Landing.) 


irAlTKEGAN  IIARBOK,  ILL.-Improvement  of. 
(Continued  from  Vol.  I,  p.  574.) 

Appropriations* 

l-5i-';i' ?15,000 

l-i^O 15,000, '80,  1942. 

1681 15,000,  '81,  2130. 
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WAUKEGAIV  HABBOR,  11.1.. -Continued. 

A  ppropriatlons— Continned. 

1882 $20,000, '82,  2163. 

1884 20,000, '84,  1871. 

1886 20,000, '86,  1686. 

Total 105,000 

1888 25,000,  act  of  Augnet  11, 1888. 

Contracts* 

Knapp  &  Qillen,  for  pier  constraction,  '81,  2131. 
Engrlneers. 

Chief  of  ENaiNESRS. 
Reports. '80,  208,210;  '81,282;  '82,277;  '83,286;  '84,286;  '85,309;  '86,303; 
'87,  269. 
Engineers  in  Charge.  , 
Lieut.  Col.  D.  C.  Houston,  1872-'84.    Reports,  '80,  1940, 1942,  1946;  '81,  2129; 

'82  2163 '  '83   1710 
Capt.W.  L.  Marshall.  i884-'—.    Reports,  '84, 1871 ;  '85, 2023 ;  '86, 1685 ;  '87, 2074. 
Assistant. 
W.  H.  Hearding.    Reports,  '80,  1944;  '82.  2164  ;  '83, 1711 ;  '84,  1871 ;  '85,  2024  ; 
'87,  2075. 
Operations. 
HiKtory  of  the  work,  '80,  1940. 

1881-'(^2.  260  linear  feet  pile-pier  built  and  breach  in  same  repaired,  '82,  2164. 
18H2-'83.  224  linear  feet  pilo-pier  built,  '83,  1712. 
1883-'84.  226  linear  feet  pilo-pier  built,  '84,  1871. 
1884-'85.  298  linear  feet  pile-pier  built.  '85,  2023. 
18.S5-'86.  Pile  pier  extended  32  linear  feet,  '86,  1685. 

1886-'d7.  209  linear  feet  of  north  pier  and  96  feet  of  south  pier  built,  '87,.  2074, 2076. 
lujury  to  work  by  gale,  '87,  2076. 
Projects. 
lu  1855,  under  the  appropriation  of  $15,000  of  1852;  one  crib  was  placed  in  line  of 

proposed  breakwater,  which  was  subsequently  destroyed,  '73,  247 ;  '80,  1942. 
By  Lient.  Col.  Houston,  1879,  for  formation  of  a  harbor  of  refuge  at  Waukegan  by 
2,590  linear  feet  of  pile-pier  construction,  inclosing  a  basin  of  16  acres  area  and 
a  dock  front  of  1,260  feet,  the  basin  to  be  dredged  to  a  depth  of  12  feet,  with 
the  ultimate  formation  of  an  inner  basin.    Estimated  cost,  $110,000,  '80,  1943, 
1946.    Increased  $50,000  in  1883,  '83, 1711 ;  and  $20,000  in  1886,  '86, 1686.    From 
1880  to  1886,  inclusive,  $90,000  was  appropriatecf ,  when  it  was  estimated  that 
$71,000  would  be  required  to  complete  project,  '87,  2075. 
Surveys. 
Ordered  by  act  of  March  3,  1879.    Made,  1879,  under  direction  of  Maj.  Houston,'80. 

1942. 
Maps. 
'83,  1710 ;  '84,  1871 ;  '85,  2023. 


WEKIVA  RIVER9  FliA.--::^:'AMINATION  OF. 

Engineers. 

Chief  of  Engineers. 

Report,  '85.  199. 
Engineer. IN  Charge. 

Capt.  W.  T,  Rossell.    Report,  '85,  1281. 
Assistant.  • 
H.  C.  Miller.     Report,  '85,  1282. 
Physical  Characteristics. 

Description  of,  '85,  1282. 
Plans* 
Capt.  Ros8eU,  1884.  states  that  the  prospective  commerce  would  warrant  improve- 
ment, '85,  1281. 
Surveys.  * 
Examination  ordered  by  act  of  July  5, 1884.    Made,  1884,  under  direction  of  Capt. 
Rossell,  '85,  1281. 
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WEIiliFIiEET  HARBOR,  IVIASS. 

Exaniitiatiou  ordered  by  act  of  Aagnst  5,  1886,  '87, 31.    [$7,000  appropriated  by  act 
of  AngiiBt  U,  1888.] 


WESTERN  RIVERS— Rrmoving  sna^os  and  obstructions  vrok. 
(Sec  Mississippi  Kivkr,  Missouri  River,  and  Arkansas  Riveb.) 


IVEST  PEARL.  RIVER,  li A.— Examination  of. 

Engineers. 

Chief  of  Engineers. 

Reports, '80,  146;  '81,  197;  '83,  212. 
Engineer  in  Charge. 

Maj.  A.  8lickuey,  1880.    Report,  '83,  1130. 
Assistant. 

H.  C.  CoUina.    Report,  '83,  1131. 
Physical  CbaracterisUcs. 

Descriptiou,  '83,  1131. 
Plans.  ■ 
Maj.  Stickney,  in  1883,  did  not  consider  the  river  worthy  of  improvement  nor  the 
•  same  a  public  necessity,  '83,  1130. 
Snrvejrs, 
Examination  ordered  by  act  of  June  14,  18;^.    Made,  1883,  under  direction  of  Maj. 
Stickney, '83,1130. 


WESTPORT  HARBOR,  IflASS*— Survey  and  improvbhbnt  of. 

Appropriation* 

1886 $1,000,  '86,592. 

Contracts. 

1887.  W.  H.  Motthorp  &  Co.,  for  construction  of  jetties,  '87,  644. 
Engrin^ers. 
Chief  of  Engineers, 

Reports,  '84,  99;  '86,  70;  '87,  35. 
Engineers  in  Charge. 
Maj.  W.  McFarland,  16S2.    Report,  '84,  675. 
Maj.  J.  W.  Barlow,  1884.     Report,  '84,  673. 
Lieut.  Col.  G,  H.Elliot,  1886-'87.     Report,  '86,  592. 
M^.  W.  li.  Livcrmore,  1887-'—.     Report,  '87,  543. 
Assistant. 
H.  N.  Babcock.    Report,  '84, 676. 
Operations. 

1886-'87.  Construction  of  jetties  commenced,  '87,  543. 
Physical  Characteristics. 
Description  of  harbor,  '84,  674. 
Plans. 
By  Lieut.  Col.  McFarland,  1883,  for  improvement  of  the  harbor  by  increasing  the 
depth  of  channel  between  Saugatuck  and  Westport  to  4  foot,  low  water,  and 
width  to  100  feet.    Estimated  cost,  $36,000,  '84,  675. 
Projects. 
By  Maj.  Warren,  1878,  for  the  protection  of  Horse  Netjk  Point  from  erosion  by  the 
construction  of  jetties  at  that  point.    Estimated  cost,  $1,000,  '86,  592 ;  '87,  543. 
Surveys. 
Ordered  by  act  of  Aagnst  2, 1882.    Made,  1883,  under  direction  of  Mf\j.  McFarland, 
'84, 675. 
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WETIPKIN  (Wetapanim)  CREEK,  RID.— Examination  of. 

Engineers* 

Chief  of  Enoiksbbs. 

Report,  '84,  151. 
Enginker  IK  Charge. 
Lieut.  Col.  W.  P.  Craighill.    Report,  '84,  956. 
Plans. 

Capt.  Turtle,  in  1882,  did  not  consider  the  improvement  a  public  necessity,  '84, 956. 
Surveys. 
Examination  ordered  by  act  of  August  2,  1882.     Made,  1882,  under  direction  of 
Lieut.  Col.  Craighill,  '84,956. 


^THIPPI^E  CREEK,  ILIi.    (SeeQuiNCY  Harbor,  III.) 


WHITEHALI.  HARBOR,  N.  T.    (See  Lake  Champlain.) 


WHITE  OAK  RIVER.  N.  C.-Survey  of. 

(See  also  Beaufort  Harbor  and  New  River.) 

Engineers. 

Chief  of  Engineers. 

Reports,  '81,  16b;  '82,  163;  '84, 177. 
Engineeus  in  Charge. 

Capt.  J.  Mercur,  1881-'84.        Report,  '82,  1113;  '84,  1055. 
Assistant. 
J.  P.  Darling.    Reports,  '82,  1113;  '84,  1055. 
Physical  Characteristics. 

Description  of  the  river,  '82,  1113. 
Plans. 
In  1882  and  1884  Capt.  Mercur  did  not  consider  any  improvement  of  the  river  ad- 
visable,;82,  1113;  '84,  1055. 
Surveys. 
Examination  ordered  by  act  of  March  3, 1881.    Made,  1882,  under  direction  of  Capt. 

J.  Mercur,  '82,  111.1 
Examiuation  of  White  Oak  River  to  Smith's  Mills  ordered  by  act  of  August  2, 1882. 
Made,  1883,  under  direction  of  Capt.  J.  Mercur,  '84, 1055. 


WHITE  RIVER,  ARK.--Improvement  of. 
(See  also  White  and  Saint  Francis  rivers.) 

(Continued  from  Vol.  I,  p.  580.) 

Appropriations. 

1874-^9 $70,000 

,QOA  S  Between  Jacksonport  and  Bufialo  Shoals..  5,000,  '80,  1313. 

^^*^' )  Above  Buffalo  Shoals 20, 000, '80,  1314. 

1881.  Between  Jacksonport  and  Buffalo  Shoals.. .  8.000,  '81,  1512. 

ifi^a^j  5  Between  Jacksonport  and  Buffalo  Shoals..  6,000,  '82, 1580. 

^^'*' >  Above  Buffalo  Shoals 4. 000, '82,  1581. 

1884.  White  River,  Ark 35,000, '85,  1589. 

1886.  White  River,  Ark 18,000, '86,  1380. 

Total 166,000 

1888 25,000,  act  of  August  11,  1888. 
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^THITE  RIVER,  ARl£.-CoDtinued. 

Conoierce. 

Commercial  statistics,  '80,  1312;  '85,  1592;  '86,  1385. 
Entrineera. 

Chief  op  Engineers. 
Reports,  *80,  153,  154;  '81,  216;  '82,  214;  '83,  221;  '84,  230;  '85,  248;  '86,^^40; 
'87,  207. 
Enqikeebs  in  Charge. 

Maj.  W.  H.  H.  Benyanrd,  187^'81.    Reports.  '80,  1312,  1314;  '81,  1429,  1431. 
Capt.  T.  H.  Handbury,  18fc)l-'84.     Reports,  '81.  1511,  1512;  '82,  1578,  15^0;  '83, 

1169,  1170;  '84,  14(>9. 
MaJ.  M.  B.  Adams,  1884.    Report,  '84,  1401,  1402. 
Capt.  H.  8.  Taber,  1884-'—.    Reports,  '85,  1586,  1591,  1594;  '86,  1378, 1.381 ;  'ST, 

Abbibtajstt, 
J.  D.  McKown.    Reports,  '80,  i313;  '81, 1430, 1432;  '82,  1581. 
Operations. 

1879-'80.  Rock  removed  and  2  wing-dams  built  at  Nellie's  Apron  Shoals,  '80,  1312. 

1880-'81.  565  linear  feet  of  winj^-dam  bnilt  at  Summ's  Shoals,  200  feet  at  Arnold's 
Shoal,  and  200  feet  at  Maguire's  Shoal ;  161  logs,  snags,  and  trees  removed  from 
river  between  Jacksonport  and  Butfalo  Shoals,  '81,  1429,  1430. 

1881-'82.  1,450  linear  feet  of  wing-danis  built  at  Magn ire's  and  Saffold's  shoals,  and 
9i>3  snags,  logs,  and  trees  removed  between  Jacksonport  and  Huifalo  Shoals, 
82,  1578,  1579.  1,020  linear  feet  wing-dams  bnilt  in  river  above  Bufialo  Shoals 
at  Crooked  Creek,  Red  Bud,  and  Summers'  shoals,  '82,  1581. 

1882-'83.  1,642  snags  and  trees  removed  and  294  linear  feet  of  wing-dams  bnilt  at 
Bell's  Point;  no  operations  above  Buffalo  Shoals,  '83,  1169, 1170. 

1883~'84.  No  operations,  '84,  1401,  1402. 

1884-85.  1,621  snags  and  tru^s  removed  between  Jacksonport  and  Bnffalo  Shoals; 
iHiwlders  removed  at  Cackling  Pallet  and  Betsy  Gill  shoals;  solid  rook  at  Porter 
Hodge  Shoal;  wing-dams  built  at  Wvatt's  and  CNeal's  shoals,  '85,  1587, 1590, 
1593. 

1885-'t:J6.  Repair  of  dams  at  Bnffalo  Shoals  and  removal  of  obstructions  between 
Calico  Rock  and  Batesville,  '86,  1379,  1360,  1382. 

1886-'87.  166  snags  and  6  drift  piles  and  2,115  trees  removed  between  Newport  and 
the  mouth  of  the  river,  '87,  1535,  1536. 
Plans. 

Capt.  Handbury,  1883,  reports  that  improvement  of  the  White  River  at  the  Mem- 
phis and  Little  Rock  Railroad  Bridge  is  not  necessary  or  advisable,  '84,  1410. 
Projects. 

A  project  for  the  improvement  of  the  river  between  Jacksonport  and  Buffalo  Shoals, 
made  in  1871-72,  proposed  the  removal  of  snags,  logs,  and  rocks,  and  the  im- 
provement of  shoals  by  the  construction  of  wing-dams,  '71,  370;  '72, 376 ;  *80, 
A314;  '85,  15!>2. 

The  improvement  of  the  river  at  Bnffalo  Shoals  was  proposed  to  be  accomplished 
by  removal  of  bowlders  anri  the  construction  of  7  spnr-dikes,  '78,  661. 

From  1874  to  1879,  inclnsive,  |70,000  xvas  appropriated  for  the  improvement  of  the 
river  above  Jacksonport,  '74,  i,  63;  '76,  i,  fcO;  '79,  115. 

In  1887  it  was  estimated  that,  pending  plans  and  estimates  for  the  permanent  im- 
provement of  the  river,  a  yearly  appropriation  of  $8,000  for  the  removal  of 
snags  would  be  required  for  one  or  two  years,  '87,  308,  1530. 
Surveys. 

Examination  of  White  River  from  Forsytheto  Buffalo  Shoals,  made  under  direction 
of  Maj.  Benyanrd,  1880, '81,  1432. 

Examination  and  survey  of  the  White  River  at  the  Memphis  and  Little  Rock  Rail- 
road Bridge,  near  DevalPs  Bluff,  made  1882-'83,  under  direction  of  Capt.  Hand- 
bury,  '84,  1409. 


WHITE  AND  SAIIVT  FRANCIS  RIVERS,  ARK.— Snagging  opera 

TIONS  ON. 

(Continued  from  Vol.  I,  p.  580.) 

Appropriations. 

183:^-'79 $113,500 

1880 12,000,  '80.  1311. 
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WHITE  AlVD  SAINT  FRANCIS  BIV£RS,  ARK.-Continaed. 

Appropriations— Continaed. 

1881 $8,000, '81.1511. 

1882 12,000,  '82,  1575. 

Tqtal 145,500 

Appropriations  prior  to  1880,  '80,  1311. 

Commerce. 

Statistios,  '83,  1167. 
Enfflneers* 

Chief  of  Engineers. 

Reports  '80, 153;  '81,  215;  '82,  211 ;  '83,  220;  '84,  228;  '85,  249. 
Engineers  in  Charge. 
Mai.  W.  H.  H.  Benyaiird,  1879-'82.    Reports,  '80,  131 1 ;  '81,  1428. 
Capt.  T.  H.  Handbury,  1881-^84.    Reports,  '81,  1510 ;  '82,  1574 ;  '83,  1166. 
Mai.  M.  B.  Adams,  1884.    Report,  '84, 1392. 
Cajft..  H.  S.  Taber,  1885-^—.    Report,  '85.  1594. 
Operations. 
1879-'80.  1,151  trees  oat  down,  130  snaj^s  removed,  and  11  rock  heaps  destroyed,  '80, 

1311. 
1880-'8l.  270  snags  and  wreck  of  coal  barge  removed ;  298  trees  cat  down,  '81,  1429. 
1881-'82.  279  snags  removed,  2  sunken  barges  destroyed,  and  122  trees  cut  down, 

'82,  1574. 
1882-'83.  864  snags  removed  and  2,184  trees  cat  down,  '83,  1167. 
1883-'84.  93  snags  removed  and  95  trees  cnt  down,  '84,  1392. 

After  18<!^  operations  were  carried  on  under  separate  appropriations  for  White  and 
Saint  Francis  rivers. 
Projects* 
In  1873  Maj.  Snter  recommended  the  improvement  of  both  the  White  and  Saint 
Francis  rivers  by  removal  of  snags,  logs,  wrecks,  and  sii.iilar  obstructions 
from  their  existing  channels,  and  also  of  leaning  trees  from  tho  banks,  '73, 
492.  No  definite  amount  was  estimated  for  the  completion  of  this  project,  and 
the  work  of  improvement  was  carried  on  upon  both  rivers  by  joint  appropria- 
tions until  June  30, 1884,  '86, 1378.  Separate  appropriations  were  made  for  these 
rivers  in  1884  and  1886. 


WHITE  RIVEB  HARBOR,  HIICH.-lMrROVBMENT  of. 

(Continued  from  Vol.  I,  p.  583.) 

Appropriations. 

1867-'79 $203,050 

1880 5, 000, '80,  2017. 

1881 7,500, '81,  2215. 

1882 12, 000, '82,  2302. 

1884 10, 000, '84,  1982. 

1886 10,000, '86,  1763. 

Total 247,550 

1888 10,000,actofAugU8tll,  1888. 

Contracts. 

1H79.  J.  S.  McCoughey,  materials  and  labor  for  crib-work,  '80,  2017. 
1881.  J.  Corlett,  for  pier  construction,  '81,  2215. 

18d;i.  T.  R.  Lyon,  for  timber,  '83,   1819.     Keepers  &  Riddell,  for  iron,  '83,  1819. 
Michigan  Barge  Company,  for  stone,  '83,  1819.    J.  B.  Smith  &  Co.,  for  cedar 
bark,  '83,  1819. 
1887.  S.  Bedford,  for  timber,  and  Kelley,Maus  &  Co.,  for  iron,  '87,  2189. 
Engineers. 
Chief  of  Engineers. 

Reports,  '80,  216;  '81,  293;  '82,  287;  '83,  295;  '84,  290;  '85,  318;  '86,  313;  '87, 
•     280. 

Engineers  in  Charge.* 
Maj.  F.  Harwood,  1880-'82;  Reports,  '80,  2016;  '81,  2213. 
Maj.  D.  P.  Heap,  1882-'83.    Report,  '82,  230:^. 

Capt.  D.  W.  Lockwood,   188'3-'— .    Reports,  '83,  1818 ;    '84,  1981 ;   '85,  2070 ; 
'86,  1762;  '87,2187. 
Operations. 

l'-?7(U»-jn,  S'inth  p'or  nrVivlA'^  tPO  f,.rf.  '-^o.  ooin. 
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l(rniTC  BIVEB  HARBOR,  niCH.-Ooatiiiued. 

Operations— Continaed. 

1880-'8l.  South  pier  extended  100  feet  and  200  linear  feet  of  snpentrnctnre  bailt 
over  same ;  4,486  cubic  yards  material  dredged  from  the  channel,  '81,  2213, 2214. 

1861-'82.  One  crib  and  brush  mattress  foundation  for  bulkhead  sunk,  '82,  2302. 

1882-'83.  Inner  crib  in  Aontb  pier  leveled  up ;  piles  driven  for  south  wall  founda- 
tion of  second  crib,  '83,  1819. 

1883-'84.  3  cribs  at  end  of  south  pier  superstmctured,  '84, 1981. 

1884-'85.  752  linear  feet  of  south  pier  pile  revetments  leboilt,  '85,  2078. 

1885-^80.  45  linear  feet  of  outer  section  north  pier  out  down  and  rebuilt  with  super- 
structure, '86,  1763. 

1886-'87.  Superstructure  plaoed  on  459  linear  feet  of  old  pile-pier  revetment,  '87, 
2188. 
Projects. 

By  Maj.  Wheeler,  1866,  to  secure  a  channel  200  feet  wide  and  12  feet  deep,  con- 
necting Lake  White  and  Lake  Michigan,  the  channel  to  be  maintained  by  pile 
protection  and  crib-piers.  EMtimated  cost,  $170,530,  '66,  iii,  13;  iv,  144,  145. 
Estimate  increased,  1873,  to  |*220,445,  '84,  1982. 

By  Capt.  Lockwood,  188 1,  for  extension  of  south  pier  200  feet  and  north  pier  250 
feet,  and  dredging  between  piers.    Estimated  cost,  $104,225,  '84,  1982. 

From  1867  to  1886,  inclusive,  $247,550  was  appropriated. 

In  1887  it  was  estimated  that  $84,225  would  be  required  to  complete  (he  project, 
•87,  2188. 
Snrreys* 

Maps. 
'82,2304;  '84,  1982. 


WHITE  RIVER,  IND.— Improvkmbmt  of. 

(Continued  from  Vol.  I,  p.  583.) 

Appropriations. 

1K79 $25,000 

18H0....1 20, 000 '80,  1844. 

1P81 20. 000 '81,  2007. 

1882 20, 000 '82,  1978. 

1884 10, 000 '85,  1643. 

1886 7,500 '86,  279. 

Total 102,500 

1888 5,000,  act  of  August  11,  1888. 

EncroBctiments. 

Evausville  and  Terre  Haute  Bailroad  Bridge  an  obstruction  to  navigation,  '81, 2007. 
Eng^lneers. 
Chief  op  Enginbkrs. 
Reports, '80, 198;  '81,267;  '82,262;  '83,270;  '84,268;  '85,257;  '86,279;  '87, 
247. 
Engineers  in  Charge. 
Maj.  J.  A.  Smith,  1878-^85.    Reports,  '80,  1842;  »81, 2005;  '82,  1975;  »83, 1587; 

'84,  1765. 
Maj.  A.  M.  Miller,  1885-'86.    Report,  '85,  1642. 
Maj.  A.  Stickney,  1886-'—.    Reports,  '86,  1586;  '87,  1871. 
Assistant 
O.  L.  Petitdidier.    Report,  '87, 1871. 
Operations. 
1879-'b0.  277  snags  removed,  '80,  1843. 

1880-'81.  218  snags  removed  from  channel;  barges  built;  1,600  linear  feet  of  logs 
framed  into  crib-work;  quarry  opened  and  material  obtained  for  wing,  dam, 
•81, 2005, 2006.  ^  ^        ^     ^  lif         f 

1881-'82.  454  snags  and  176  trees  removed;  1,500  linear  feet  of  ronnd  timber  orib- 
work  built ;  2,491  cubic  yards  stone  removed  from  out  at  Kelly's  Ripple ;  375 
linear  feet  of  pile  brush  and  stone  wing-dams  built  at^Thome's  Eddy,  '82,  1976. 

1882-'83.  420  linear  feet  of  crib-work  extension  at  Kelly's  Ripple;  dredge  bnilt;  273 
snags  and  177  trees  removed  from  channel,  '83,  1588. 

1883-'84.  2,675  cubic  yards  stone  removed  from  Kelly's  Ripple,  »84, 1765. 

1884-^85.  17,701  cubic  yards  rock  removed  from  out  at  Kelly's  Ripple,  '85, 1642. 

1885-'86.  No  operations,  '86, 1587. 

1886-'87.  2,625  cubic  yards  rook  removed  from  KeUy'a  Ripple,  '87, 1871. 
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WHITE  BIVEB,  IND.—Cod tinned. 

Projects.  * 

By  Maj.  Smith,  1879,  for  the  formation  of  a  channel  with  a  clean  depth  of  2  feet 
from  the  mouth  to  Portersville  on  the  East  Fork,  and  Falto  on  the  West  Fork, 
hy  removal  of  snags  and  deepening  channel  by  wing-dams  and  dikes,  '79,  148, 
1454; '81,  2007. 

Modified  in  1880  to  obtain  a  channel  3i  feet  deep  from  month  to  Uazelton,  by  rock 
removed  at  Kelly's  Ripple,  dike  construction,  and  removal  of  snags,  '80,  1843 ; 
'87,  279. 

From  1879  to  1886,  inclusive,  $102,500  was  appropriated.    Amount  estimated  to  com- 
plete project,  $17,500,  '87,  247. 
Surreys. 

Maps. 
Of  Kelly's  Ripple,  '80,  1842. 


¥riCOni€0  BIVEB  (OBEAT),  VA.-Survey  of. 

Engrlneers. 

Chibf  of  Engineers. 

Report,  '84,  163. 
Enoinebr  in  Charge. 

8.  T.  Abort,  U.  8,  Agent.    Report,  '84,  1016,  1018. 
Physical  Characteristics. 

Locality  described,  '84,  1017,  1018. 
Plans. 
By  8.  T.  Abert,  for  a  dredged  channel  150  feet  wide  and  9  feet  deep  from  Hollan<l 
Point  to  Seine  House  Point,  with  a  turning-basin  at  latter  point.    Estimated 
cost,  $46,419,  '84, 1019. 
Sonreys. 
Ordered  by  act  of  August  2,  1882.    Made  under  direction  of  S.  T.  Abort,  '84,  1018. 


inCOnilCO  river,  1?ID.— improvement  of. 
(Continued  from  Vol.  I,  p.  .586.) 

Appropriations. 

1852-79 133,000 

1880 5,000, '80.  C)44. 

1881 2,000,  '81,  8HU. 

1884 10,000, '85,  888. 

Total 50,000 

Appropriations  prior  to  1886,  '87,  845. 
Commerce.  i 

Value  of  Salisbury  exports,  '80, 644  ;  '82,  858. 
Value  of  improvement,  '82,  859. 
Contracts. 
1880.  G.  W.  Parsons,  for  dredging,  at  22  and  32  cents  per  cubic  yard,  chuted  or 
scowed,  '81,  8«9. 

1883.  G.  W.  Parsons,  for  dredging,'  at  22  and  30  cents  per  cubic  yard,  deposited  or 
scowed,  '83,  682. 

1884.  P.  S.  Ross,  for  dredging,  at  17  cents  ^er  cubic  yard,  '85,  888. 
Engrlneers. 

Chief  of  Ekqinekks. 
Reports,  '80,  104;  '81,  140;  '82,  136;  '83,  140;  '84,  145,  151,  163;  '85,  i:^6;  '86, 
132;  '87,  95, 
Engineers  in  Charge. 
Lient.  Col.  W.  P.  Craigbill,  1871-'84.     Reports,  '80,  643;  '81,  888;  '82,  858;  '83, 

682  *  '84  903  959. 
W.  F,* Smith,  U.  8.  Agent,  1884-'—.    Reports,  '85,  868 ;  '86,  869 ;  '87,  844. 
Assistant. 
N.  W.  Parsons,    Report,  '87,  845. 
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WICOMICO  RIVER,  IflD.— Contiuaed. 
Operations. 

History  of  operations,  '87,  845. 

187U-*S0.  11,213  cubic  yards  material  dredged  from  channel,  '80,  643. 

1KS0-'81.  15,721  cubic  yards  material  dredged  and  deposited  behind  dike,  '81,  888. 

lH«l-'rf2.  454  cubic  vards  material  dredged,  '82,  858. 

lKS2-'83.  No  operations,  '83,  082. 

1HS;V84.  4,000  cubic  yards  material  dredged,  '84,  906. 

18^4-'85.  20,327  cubic  yards  material  dredged,  '85,  888. 

1885-*86.  Dredging  continued  »nnder  Ross  contract  to  completion  of  Improvement, 

'86,  869  ;  '87,  844. 
Private  and  Corporate  Wori£« 

Dredging  done  by  the  citizens  of  Salisbury,  '84,  903. 
Projects. 
By  Lieut.  Col.  Craighill,  1871,  for  the  formation  of  a  channel  70  feet  wide  and  7 

feet  deep  at  low  water  from  the  mouth  to  the  town  of  Salisbury,  part  of  the 

dikes  to  be  built  by  private  parties,  '71,  601,  063 ;  '72,  685 ;  '75,  ii  70. 
In  1884  the  project  was  modified  to  give  iucreasid  width  to  the  channels  and  to 

straighten  them  at  bends,  '84,  9.'>9 ;  '87,  96. 
The  work  was  completed  iu  1685  under  aggregate  appropriations  of  $50,000,  *B7, 

844. 
Sorvejrs. 
Examination  ordered  by  act  of  August  2, 1882.    Made,  1882,  under  direction  of  Xjieut. 

Col.  Craighill.  '84,  959. 
River  worthy  of  improvement  but  work  not  a  public  necessity,  '84,  960. 


WIIiliAMETTE   RIVER,    OREO.,   below  Portland.    (See  Coldm- 
BiA  KivEK,  Lower,  URBG.) 


WIIiliAMETTE  RIVER  (UPPER),  OREG.— Improvkmknt  of. 
(Continued  from  Vol.  I,  p.  591.) 


Appropriations. 

1871-'79 


..  $103,  .'iOO 

1880 12, 000, '80,  2277. 

1881 15, 000, '81, 2555. 

1882 5, 000, '82, 2658. 

1884 10, 000, '84, 2229. 

1886 10, 000, '86, 1941. 

Total 155,500 

1888 29,000,  act  of  August  11,  1888. 

Statement  of  appropriations,  '86,  1941 ;  '87,  2519. 
Commerce. 

Obstruction  to  navigation  from  bridge  at  Portland,  '81,  2553;  '82,  2656. 

List  of  vessels  on  the  Willamette  route,  '84,  2229. 
Contracts* 

1881.  J.  Paquet,  for  rock  removal,  at  J7.40  per  cubic  yard,  '81,  2553,  2556. 
Eng^ineers. 

Chief  of  Engineers. 
Reports, '80,  238;  '81,326;  '82,319;  '83,332;  '84,336;  '85,369;  '86,358;  '87, 

ool. 

Engineers  in  Charge. 
Maj.  G.  L.  Gillespie,  1878-'81 .    Reports,  '80,  2275 ;  '81,  2i53. 
Capt.  C.  F.  Powell,  1881-'84.    Reports,  '82,  i  654  ;  '83,  2038 ;  '84,  2226. 
M^.  W.  A.  Jones,  1884-'—.    Reports,  '85,  2424  ;  '86,  1940 ;  '87,  2517,  2518. 

A  a  o  V  RT  A  NT 

R.  A.  Habersham.    Reports,  '80,  2278;  '81,  2556 ;  '82,  2659. 
Operations. 

History  of  operations  previous  to  187l>,  '80,  2280. 

1879-'80.  586  snags  removed,  700  linear  feet  temporary  wing-dams  built,  and  scraping 
on  six  bars,  '80,  2275,  2278,  2288. 
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iriI.I.AraETTi:  river  (VPPER),  ORGO.—Coutinued. 

Opcratiotts—Cuiitinued. 

18H0~8l.  1,121  BiiagH  removed,  600  linear  feet  wiug-danis  built,  scraping  ou  bars, 
and  497  citbic  yards  rock  removed  by  blasting  on  Rook  Island  Rapids,  '81, 
255:i,  -ior)?. 

1881-^82.  b24  snags  removed ;  scraping  on  bars,  '82,  2655,  2659. 

18d2-*83.  9 1:{  snags  removed,  scraping  on  bars,  and  bank  protection  placed, '83, 2038. 

188:J-'84.  43  suags  romoved,  '84,  2226. 

1884-'85.  1,332  snags  removriti,  '85,  2425. 

1885-V6.  1,192  snags  removed  and 200  linear  feet  of  wing-dams  bnilt,  *86,  1940. 

lt*86-'87.   100  linear  feet  wing-dams  built  and  40  snags  romoved,  *87,  2517. 
Physical  Characteristics. 

Stages  of  water  on  upper  river,  '80^  2279;  '81,  2550. 

Description  of  bars,  '80,  2281. 

Threatened  cut-otf  at  CorvalUs,  '87,  2518. 
Plans. 

By  Maj.  Jones  fur  protection  of  river  bank  at  Corvallis  from  a  ont-off.    Estimated 
cost,  $14,CH)0,  '87,  2019. 
Private  and  Corporate  IVoric. 

Works  of  the  Willamette  Transportation  Company  at  Oregon  City,  '80,  2281. 
Projects. 

Tbe  projects  for  the  improvement  of  the  Upper  Willamette  River,  between  Port- 
laud  and  Corvallis,  a  distance  of  114  miles,  was  adopted  in  1870,  and  consisted 
in  the  removal  of  snagH  and  the  improvement  of  the  channel  at  rapids  by 
ficrapiug,  removal  of  wreck,  bowlders,  anr]  gravel,and  the  construction  of  wing- 
dams,  '71,  905;  '80,2284.  From  1871  to  ltt77,  ;|71,.500  was  appropriated, '78, 
1329. 

In  1878  a  project  was  submitted  for  the  construction  of  cut-oif  and  wing-dame 
above  Corvallis,  the  construction  of  a  new  snag-boat,  and  tho  improvement  ot 
the  rapids  at  Bissell's  and  Dove's  Rocks.     Kstimated  cost,  f-'O.OOO,  '78,  Li29. 

In  1886  an  aggregate  of  fl.")r>,500  having  been  appropriated,  it  was  estimated 
that  ^29,0UU  would  be  required  to  complete  the  project,  '86,  1941. 


WIL.L.APAII  RIVEK,  1¥ASII.— Examination  of. 
Engrineers* 

CUIKF  OF  EnGINKKRS. 

Report,  '85,  309. 
Engineku  in  Chakgk. 
Capt.  C.  F.  Powell.     Report,  '85,  2420. 
Physical  Characteristics* 

Description  of,  '85,  2420. 

Capt.  Powell,  1884,  estimates  $l,r>00  as  cost  of  clearing  lower  river  of  suags  and 
similar  obstructions,  hut  does  not  consider  such  an  improvement  a  present 
necessity,  '85,  2422. 
Snrvvys, 
Ordered  by  act  of  July  5,  18«1.     Made,  1884,  under  direction  of  Capt.  Powell,  '85, 
2420. 


WII.IVE1VIOT01V  HARBOiC,  €AI..-Improv£MENt  of. 

(Continued  from  Vol.  I,  p.  593.) 

Appropriations. 

1871-'79 1487,000 

IS'^JO 35,000,  '80,2233. 

1881 33,000,  '81,2469. 

1882 100,000, '82,  2533, 

1884 50,000, '84,  2187. 

1886 75,000,  '86,  1940. 

Totol 780,000 

1888 90,000,  act  of  August  11,  1888. 
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iriLllIIfirOTON  HARBOB,  GAL..-€ontinaed. 

Contracts. 

iHhO.  J.  Macket,  for  reef  and  sand  removal,  at  |3  and  50  cents  per  cubic  yard,  re- 
spectively, '81,  2469. 

1881.  Tilford  <Sk  Terkelson  Brothers,  for  stone,  at  $2.50  per  ton,  '81,  2469. 

Iti82.  Pacific  Coast  and  Reclamation  Company,  for  reef  and  sand  removal,  at  t2.49 
and  50  cents  per  cubic  yard,  respectively,  '83,  1967. 

1885.  £.  A.  Von  Schmidt,  for  stone,  at  ^1.97  per  ton,  '85,  2336. 

1886.  A.  W.  Von  Schmidt,  for  dredging,  at  29Ar  cents  per  cubic  yard,  '87,  2430. 
£.  A.  Von  Schmidt,  for  stone,  at  $2.23  per  ton,  '87,  2430. 

Engrineers. 
Chirf  of  Enoinieers. 
Reports,  '80,  234;  '81,  321;  '82,  315;  '^3,  327;   '84,  331;  '85,  358;  '86,  351; 
•87,  319. 
Engineers  in  Charge. 

Lient.  Col.  G.  H.  Mendell,  1871-'86.    Reports,  '80.  2232;  '81,  2465;  '82,  2531 ;  *83, 

1966;  '84,  2186;  '85,  23a3;  '86,  1911. 
Maj.  W.  B.  H.  Benyanrd,  1886-'—.    Report,  '87,  2429. 
Assistants. 
A.  J.  Swift.    Report,  '83,  1967. 
A.  Boschke.    Report,  '84,  21»7. 
W.  P.  Smith.    Report,  '85,  2336. 
Operations. 
1879-'80.  4,483  tons  stone  deposited  on  the  harbor  Jetties,  '80.  2232.  * 

1880-'81.  13,242  cnbic  yards  material  dredged  from  the  reef;  1,448  tons  stone  de- 
livered on  jetties,  '81,  246G. 
1881-'82.  11,492  tons  stone  delivered  and  placed  on  lines  of  work;  repairs  made  on 
970  linear  feet  of  inner  portion  of  timber  jetty;   wreck  of  Adelaide  Cooper 
removed  from  channel,  '82,  2531,  2532. 
Ib'^S-^K}.  26,550  cubic  yards  hard  material  and  1,870  cubic  yards  sand  removed  from 

reef;  l,3i:{  cubic  yards  sand  dred>;ed  upon  inner  bar,  '83, 1967,  1968. 
188;^'84.  11,851  cubic  yards  material  dredged  from  the  channel,  '84,  2186. 
lH.<4-'85.  5,284  tons  stone  delivered  and  placed  in  the  work,  '85,  2334. 
l^ti)-t^.  12,011  tons  stone  delivered  in  east  jetty,  extending  same  280  feet,  '86, 1913. 
1886-'e7.  No  operations,  '87,  2430. 
Projects. 
By  Lieut.  Col.  Mendell,  1871,  for  protection  of  harbor  and  channel  entrance  at  Wil- 
mington by  construction  of  6,700  linear  feet  of  timber  and  stone  breakwater. 
Estimated  cost,  $400,000,  '71,  947.     For  protection  of  work,  $30,000,  '74,  ii,  370. 
For  completion,  $100,000,  '76,  ii,  (517  ;  '80,  2232. 
By  Lieut.  Col.  Mendell,  1881,  for  an  increase  in  channel  depth  from  10  feet  to  15 
feet  at  low  water,  by  excavation  of  the  reef  to  a  width  of  400  feet,  extension  of 
jetties  beyond  Deaduian's  Island  in  the  bay  of  San  Pedro  to  a  depth  of  18  feet, 
excavation  of  sand  between  jetties,  and  the  elevation  of  existing  works  to  2 
feet  above  high  water.    Estimated  cost,  $291,766,  '81, 2467 ;  '86, 1912.    Caases 
for  iucrcascd  cost,  '85,  2335,  2:i36;  '86,  1913. 
From  1871  to  188C,  inclusive,  $780,000  has  been  appropriated.    Estimated  cost  of 
completion  of  project,  $175,000,  '86,  1914;  '87,  2430. 


WII^miNOTON  HARBOR,  DEL.— Impbovkmbnt  op. 

(Continued  from  Vol.  I,  p.  594.) 
Appropriations* 

18;i6-'79 $105,856 

1880  10, 000, '80,  586. 

1881 50,000, '81,771. 

1882 50,000, '82.  758. 

1884 25,000, '84,  826. 

1886.... 18,750, '86,  858. 

Total 259,606 

1888 30,000,  act  of  August  11,  1888. 

Statement  of  appropriations,  '86,  857 ;  '87,  828. 
Contracts. 
1879.  T.  Cumings,  for  rock  removal,  at  #28.50  per  cubic  yard,  '80,  587. 
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"WnMWNOTON  HARBOR,  DJB£..-Goiitinaed. 

Contracts— Continne<l. 
18t30.  National  Dredging  Company,  for  dredging,  at  24.-^  oents  per  cnbio  yard,  '81^ 

771. 
1881.  I.  Neveling  &,  Son,  for  jetty  construction,  '82,  760.    National  Dredging  Com- 
pany, for  dredging,  at  31  oents  per  cnbic  yard,  '82, 760.    Delaware  and  Chesa- 
peake Impravement  Company,  for  dredging,  at  ^/9^  cents  per  cubic  yard,  '83, 
620.    I.  Neveling  &,  Son,  for  jetty  construction,  '82,  621. 
1884.  I.  Lunt,  for  jetty  construction,  '85,  870.    American  Dredging  Company,  for 

dredging,  at  17  cents  per  cubic  yard,  '85,  671. 
1887.  National  Dredging  Company,  for  dredging,  at  12  cents  per  cubic  yard,  '87, 
.    829. 
fioi^ineers. 
Chief  of  Engineers. 
Reports,  '80,  94,  98;  '81,  122 5  '82, 120;  '83,  120;  '84,  130;  '85,  127;  '86,  124; 
'87,  87. 
Board  of  Enginbbrs. 

For  river  and  harbor  improvements.    Beports,'81775;  '82,765.    (See  Projects.) 
Engineers  in  Charge. 
Col.  J.  N.  Macomb,  187r-'d2.    Beports,  '80,  585;  '81,  769,  771;  '82, 761. 
Capt.  W.  Ludlow,  1882-'83.    Report,  '82,  756.  758. 
Lieut.  Col.  G.  Weitzel,  1883-^84.    Report,  '83,  620. 
Maj.  W.  H.  Heuer,  ie84-'e5.    Report,  '84,  826. 

W.  F.  Smith,  U.  S.  Agent,  1885-'—.    Beports,  '85,  869;  '86,  857;  '87,  827. 
Assistants. 
J.  H.  Dager.    Report,  '83,  621. 
T.  Valentine.    Report,  '84,  826. 
Operations. 
l«79-'80.  70  cubic  yards  rock  removed,  '80,  586. 

188(>-'81.  35,630  cubic  yards  mud  dredged,  completing  project  of  1871,  '81,  769. 
1881-'82.  :%J,290  cubic  yards  material  dreaged :  work  on  jetty  begun,  '82,  757. 
1882-'83.  1,100  linear  feet  of  jetty  completed ;  120,678  cubic  yards  material  dredged, 

'83.  620. 
18d3-'84.  700  cubic  yards  stone  filling  placed  and  1,420  linear  feet  stone  payement 

laid,  '84,  826. 
1884-'d5.  9,571  cubic  yards  material  dredged ;  Jetty  raised  for  entire  length,  '85, 870. 
Idb5~'d6.  Sunken  crib  removed;  ligbt-bouse  wharves  remored;  3,650  cubic  yards 

material  dredged,  ^86,  857. 
1886-'87.  168,787  cubic  yards  material  dredged  under  contract,  '87,  827. 
Projects. 
By  Lieut.  Co^  Kurtz.  1870,  for  securing  channel  iu  Christianna  River,  &om  100  to 
200  feet  wide  and  12  feet  deep  at  low  water,  by  dredging  and  blasting.    Esti- 
mated cost.  $83,000,  '74,  ii,  137.    Increased  by  Col.  Macomb^  1879,  to  |93,000, 
'79,  441.    Completed  at  a  cost  of  |8:),500,  '81,  769. 
By  Col.  J.  N.  Macomb,  1881,  for  construction  of  jetty  at  harbor  entrance,  dredging 
15-foot  channel  from  entrance  to  Pulp  Works  and  12-foot  channel  from  thence 
to  Delaware  Railroad  Bridge.    Estimated  cost,  $175,551.  '81,  770,  774.    In-  ' 
creased,  1883,  by  Lieut.  Col.  G.  Weitzel  to  $191,384.  for  a  channel  150  feet  wide 
and  15  feet  deep  from  mouth  to  Delaware  Railroad  Bridge,  '83,  622* 
Snrveyflu 
From  mouth  of  river  to  Delaware  Railroad  Bridge  ordered  by  act  of  March  3, 1879, 

'80,  98.    Made,  1880,  under  direction  of  Col.  Macomb,  '81,  771. 
Maps. 
Detail  of  north  jetty,  '82,  767;  '87, 828, 


WILMIIVGTOIV,  IV.  €•    (See  Caps  Fbab  Riyeb.) 


WIliSOlV  HARBOB,  N*  Y*— iMPROTSXEirr  of. 
(Continued  from  Vol.  I,  p.  696.) 


A  ppropriatlons. 

1875-^79 


920,000 
1880 10,000,  '80, 

1443  EN 36 
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WUL80M  HABBOM,  K.  T.-Coiilhm«d. 

Appropriatlons—Contiuaed. 

1881 10,000/81,2431. 

1H82 10,000,  »82,  3442. 

1686 10,000,  *86, 1885. 

Total 00,000 

1888 5,000,  act  of  Angost  11^  1888. 

Contracts. 

IHdl.  W.  D.  Taylor,  for  iron,  '81,  2433.  W.  J.  Harris,  for  materiaU  and  Ubor,  'SI, 
2433.  W.  £.  Uingston,  for  materials  and  labor,  '81,  2433.  W.  D.  Taylor,  Ibr 
iron,  '81,  2433. 

1882.  A.  J.  Packard,  for  iron,  ^83, 1940.    W.  J.  Harris,  for  pier  extension,  '99,  19M. 

1886.  G.  Elias  &  Brother,  for  timber,  '87, 2366.  M.  S.  Yoeborgh,  for  stone,  'ST,  2306. 
Cni^ineers. 

CUIBF  OF  EnOINRERS. 

Beports,  '80,  230;  '81,  316;  '82,  310;  '83.318;  '84,322;  ^85,346;  '86.341;  *97, 
306. 
Enginkcbs  in  Charge. 
Lieat.  Col.  W.  McFarland,  1875-'83.    Reports,  '80,  2205 :  '81,  2430;  '82,  2437. 
Liea t.  Col.  H.  M.  Robert,  1883-'85.    Reports,  '83,  939 ;  '84,  2133. 
Capt.  £.  Maf^nire,  188&-^-6.    Reports,  '85,  2268;  '86,  1885. 
Capt.  C.  F.  Palfrej,  1886.    '87,  2366. 
Capt.  F.  A.  Mahan,  1886-'—.    Report,  '87,  2366. 
Operations. 
1881-^82.  West  pier  extended  302  lioear  feet  and  east  pier  213  feet,  '82,  2437. 
18d2-'83..  90  linear  feet  of  pier-worlc  placed  in  extension  of  the  west  pier;  3,473 

cubic  yards  material  dredj^ed  from  channel,  '83,  1931K 
1883-'d4.  West  pier  extended  lU)  feet  and  east  pier  120  feet,  '84,  2133,  2134. 
l»^84-'87.  No  operations,  '85,  2268;  '86,  1885;  '87,  2366. 
Projects. 
By  Maj.  Wilson,  1873,  for  extension  of  the  piers  to  12  feet  and  dredging  in  the  oban- 
nel  between  the  piers,  so  as  to  give  a  channel  12  feet  deep.    Eninmtod  ooet. 
•90,000,  '73,  392 ,  '75.  i,  58,  323 ;  .'76,  ii,  575,  576. 
By  Lieut.  Col.  McFarlana,  1877,  ibr  dredging,  increaalDg  the  estiittated  oost  to 

$100,000,  '77,  975.  .  -^    • 

From  1675  to  1886,  inclusive,  $60,000  had  been  appropriftted,  '87,  306. 


WIFm IBICWSHISH  I^AKE.    (8ee  Mississippx  Rivxb,  bssbsvoibs  at  hjlu>- 

WATBB3  OF,  FIB8T  DIVISION.) 


irilf If EPESEOOEE  liAKE,  m.  H«    (See  Laks  Winnifssboou^  N.  H.) 


WIMTHBOP  HABB0B,  MASS. 

Examination  ordered  by  act  of  August  5, 1886,  '87,  31.    [$1,000  Appropriated  by 
act  of  August  11, 1888.]  ^^    ^  # 


l¥llf  r  Al¥  BAT*  8.  €•— Improtbhmiit  or. 

Appropriatlom. 

1886 $18,750, '87, 1079. 

1888 100,000,  act  of  Angnst  11, 1888. 

Commerce* 
Present  and  prospeotiTe^  ^95, 1154 ;  ^871 1080, 


RIYEBfl  AKD  HABBOR8.  563 

WIHTAW  MJkWf  H.  €«--Go«tem<4. 
EngiMeers* 

CBIBF  OV  £ir0I2IBKB8. 

BepoTt0»  '81, 168;  '88,  164;  '85,  177;  '87, 136. 
EllOINKaBS  IH  Chabos. 
Capt.  J.  Meronr,  ISBl-'SS.    Report,  '82,  11123. 
Capt.  W.  H.  Bixby,  1885-'—.    Reports,  '85,  1154 ;  '87,  1078. 
AfifiiiTAms* 
CM.Yeatee.    Report, '82. 1124. 
R.Whitfoid.    Reports, '85,  1155,  1165;  '87,  1080. 
Plans. 
In  1881  Capt.  Mercnr  oonaidered  that  by  a  concentration  of  the  tidal  carrents  opon 
the  bar  by  means  of  two  sobmerged  Jetties  a  channel  from  12  to  15  feet  deep 
and  1,800  feet  wide  conld  be  obtained  oyer  the  bar.    SstioMted  cost,  $1,500,001^ 
'82,  1123;  '85,  1159. 
Projects. 
By  Capt.  Bixby,  1885,  to  seco^  a  pefmaneat  channel  of  entrance  orer  the  bar  from 
15  to  SO  feet  deep  at  mean  low  water  by  the  oonstmction  of  two  convergiair 
lines  of  JeUies.    Estimated  cost,  12,500,000,  '85, 1164 ;  '87, 1078. 
Sarrers. 
Examination  ordered  by  act  of  March  3, 1881.    Made,  1881,  under  direction  of  Capt. 

J.  Merenr,  '82, 1122. 
Of  entrance  ordered  by  act  of  Jnly  5, 1884.    Made.  1886^  under  direotioii  of  Capt. 

Bixby,  '85, 1157. 
Maps. 
•85,  U64. 


WISCONSIIV  AMD  FOX   BITSR8.    (8m  Fox  am  WnooNOiN  betvbs.) 


WMTWLAemmewam  BITBB,  FI«A*— Impbotbhbiit  or. 

Appropriations. 

1881 t7, 500,  •81,  1108. 

1884 3, 000, '84,1195. 

1886 8, 000, '88,  1156. 

1888 5,000,aotofAngnstll,1888. 

Commerce. 

Statement  of  commerce  to  be  aflbcted  by  improrement,  'BS,  1379 ;  '87, 1349. 
Conttmcls. 

1887.  C.  S.  Baker,  fbr  removal  of  obstmotions,  *87, 1S50. 
En^neers. 
Chikf  of  ExannEKBa. 
Reports, '80,  140;  '81, 185;  '82,  181;  '88,  193;  '84,  901;  '85, 198;  '86,  197; 
'87, 160, 
Enoinssss  IK  Crabos. 
Mm.  a.  N.  DanueU,  1879u'85.    Reports, '80,  1110;  '81,  1197;  '82, 1375;  '83, 

1001  •  'M  1194 
Capt.  W.  t!  Bossen,  1885.    Report, '85, 1377. 
Lient.  W.  M.  Black,  1886-'—.    Reports,  '86, 1155;  '87, 1348. 

AfiSISTAMT. 

Mi^.  J.  L.  Meigs.    Report, '80;  1111. 


OperatloBs. 

188] 


.881--'83.  648  snags,  99  trees,  and  900  cubic  yards  of  rook  ramoTod  from  4  miles  of 
•    river,  '82,  1375. 

1883-^.  Remoyal  of  snags,  logs,  and  similar  obstractions  continued,  '83,  1003. 
188a-'84.  No  opeiations,  '84, 1194. 

1884-'85.  497  cubic  Tarda  vook  and  35  logaiamorsd  from  tbe  river,  and  33  yards  rip- 
rap dam  built,  '85, 1377. 
1885-'86.  No  operations,  '86,  1156. 

1886-'87.  Removal  of  obstruotions  between  Psmberton's  and  Hays'  ferries,  '87, 1348. 
PhTSical  Cliaracteriatlca. 
Measurements  of  discbarge,  '80, 1113. 
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WITHLACOOCHEB  RITEB,  Fl«j|.-Ck>iittiiaed. 

Pr«|ecte. 

By  Mai.  Damiell,  1880,  for  improvement  of  the  river  from  its  month  to  Hays'  ferry, 
a  distance  of  100  miles,  by  removal  of  snags,  overhan|(!nK  trees,  and  loose  rocks, 
and  onttinir  thronirh  shoals  and  a  bar  at  month.  Estimated  cost,  ^.874.  W>, 
1111. 

Ordered  by  aot  of  Harah  3, 1879.    Made,  1880,  under  direction  of  Oapt.  Damrell, 


WOLF    I^AMB*  1!VD.— ExAMiNATioic  of. 
(Continued  from  Yoi.  I,  p.  697.) 

CHmv  or  ENODrsKRA. 

fieport,  '85,  314. 
EMOiifBSB  IN  Charge. 
Mai.  W.  H.  H.  Benyanrd.    Beport,  '85.  2056. 
Phjsieal  Characteristics. 

Described,  '85,  2066. 
Plaas. 
In  1884  Mai.  Benyanrd  did  not  consider  the  locality  as  worthy  of  improTemsnti 
'85,  2057. 
SarrcTs. 
Exammation  ordered  by  act  of  July  5,  1884.    Made,  1884,  under  direction  of  Hal. 
W.  H.  H.  Benyanid,  ^85,  9056. 


WOI^F   I^Ki:  eVTI^BT.  IMD^RwUETXT  or. 

(Oaitinued  from  Vol.  I,  p.  597.) 

Enffiaeers. 

CBisr  or  Enoinbsrs. 

Beport,  '80,  212. 
Ekginssii  in  Charob. 
Mi^.  Q.  J.  Lydecker,  1879.    Report,  '80.  1999. 
Plaas. 
By  Mi^.  Lydecker,  1880,  for  improvement  of  Wolf  Lake  Outlet  into  Lake  Michigan 
by  excavation  of  a  channel  from  the  shore  to  deep  water  in  the  latter  and  con- 
struction of  piers  for  the  protection  of  the  channel.    Estimated  cost,  for  first 
plan,  $156, 000 ;  for  modification  of  same,  $162,000.    M^.  Lydeoker  prefers  the 
second  plan,  but  states  that  there  is  no  occasion  for  a  harbor  of  refojee  at  this 
place  and  that  commerce  does  not  warrant  the  improvement,  '80,2000. 
Sarreys* 
Besurvey  of  outlet  to  Wolf  Lake  ordered  by  aot  of  March  3,  1879.    Made,  1880, 

under  direction  of  M^f.  Lydeoker,  '80, 1999. 
Maps. 
'80,2000. 


WOI4F  RIVER,  WIS.— SURVXT  or. 

(Continued  from  Vol.  I,  p.  597.) 

Comaierce. 

Commerce  prospective  upon  improvement,  '80,  1981, 1982. 
Eni^iaeers. 
CHisr  or  ENGimBBRS. 
Beport,  '80,  210. 
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WOJLF  RIVER,  WI8.~Coiitiiiiied. 

Enfflneeiv— Continued. 
Emgxnksr  in  Charok. 
M^J.  D.  C.  Houston.    Beport,  '80, 1978. 

A  ftHlflTAMT 

J.  Pierpont.    Beport,  '80, 1979. 

By  M%|.  Houston,  1879,  for  impioyement  of  the  river  from  Semple'ft  Bridge  to  Sha- 
wano by  excavation  of  a  channel  80  &et  wide  and  3^  foet  deep  at'  low  water. 
Estimated  ooet,  $43,500 ;  no  great  demand  for  the  improvement^  '80, 1978»  1961. 

Ordered byact  of  March  3, 1879.    Made^  1879,  under  direction  of  Mi^,  Houston, 


"WOODBRIDGE  CREEK,  N.  J.— Improvxiiknt  ov, 

(Continued  from  Vol.  I,  p.  596.) 

Approprtatioiis. 

1879 14,000 

1880 6,000, '80,546. 

1881 6,000, '81,709. 

1882 6,000, '82,700. 

Total 19,000 

Commerce. 

The  creek  an  outlet  for  products  of  fire-clay  works,  '82,  TOO. 
Contracts. 
1860.  B.  Brainard,  for  dredging,  at  58  cents  per  cubic  vard,  '81,  709. 

1881.  J.  Van  Patten,  for  dredging,  at  65  cents  per  cubic  yard,  '81,  710. . 

1882.  E.  Brainard  and  T.  H.  Benton,  for  dredging,  at  65  cents  per  onbio  yaid, 
'83,  583. 

En^neers. 
Chief  of  Enginbsbs. 

Beports,  '80, 88 ;  ^81,  111 ;  '82, 112 ;  '83, 109 ;  ^84, 116 ;  '85, 107 ;  '86, 109 ;  '87, 71. 
Engineer  in  Charge. 
Lieut.  Col.  N.  Michler,  1880-^82.    Beports,  '80,  546 :  '81,  708. 
Lieut.  Col.  Q.  L.  Gillespie,  1882-'&.    Beports,  '82,  699;  '83,  66^;  '84^749; 
'85,  754. 
Lieut.  Col.  W.  McFarland,  1885-'86.    Beport,  '86,  781. 
Lieut.  G.  McC.  Derby,  1886-^—.    Beport,  '87,  770. 
Operations. 
1879-'80.  Cut  80  feet  wide  and  9  feet  deep  dredged  through  shoal  abore  Valentine's 

Dock,  '80,  546. 
1880-'81.  12,554  cubic  yards  material  dredged  from  the  creek,  '81,  709. 
1881-'82.  7,324  cubic  yards  material  dredged  from  the  oreek,  *82, 700. 
1882-^83.  6,880  cubic  yards  material  dredged  from  the  creek,  '83,  582. 
1883-^87.  No  operations,  ^84,  750;  *85,  7&;  '86,  782;  '87,  770. 
Projects. 
By  Col.  Macomb,  1879,  to  ividen  stream  near  Salamander  Dock,  dredging  through 
shoal  near  Valentine's  Dock,  and  constructing  a  pile  revetment  for  the  purpose 
of  straightening  the  banks  in  that  yioinitT  to  procure  a  uniform  depth  A 12 
feet  at  mean  high  water,  width  of  channel  to  be  80  feet  firom  mouth  to  Sala- 
mander Dock.  Estimated  cost,  $13,800,  '79, 67, 478,479, 480 ;  *86, 781.    Estimate 
revised  in  1884  to  $29,000,  '84,  750;  '86,  782;  '87,  770. 


lirOODBURT  CRSEK  BT.  J.— iMpROTEifBzrr  or. 


Appropriatl« 

la82 $5,000, '83,  641. 

Sni^iiieers. 

CmSF  OF  Enoinbsrs. 
Beports,  83, 126;  '84,  135;  '85, 123;  '86,  121;  '87,82. 


M6  INIKBJt  OF 

W— ■iy»¥  €S^K>  H.  J.— CoBtaniMiL 
Ba^BCcrs— Coniimiad. 

EKGIKXBB8  IK  ChaBOB. 

Ueat.  Col.  G.  Weited.  188S-'84.    Report,  ^M,  641. 

Kid- W- H.  Heoer,  1881-W.    Report,  84,  838. 

LiMi.  Col.  H.M.Robert»  1885-'-.    Reportt,  >06, 860 ; 'M^  813 ;  V7, 80a 

A80I8TAB1B. 

E.A.<»Mriwp.    Report,  *88, 6tt. 
A.  Stieile.    Report^  ^^^t  ^3^- 
0|MnBtiMM* 
OpemtioQB  ■impeiMJed  ontil  OTailBble  fiiads  will  pennit  of  llie  IhrmBtton  of  pro- 
posed ebeiinel  In  *  single  eeoeon,  VT,  809. 


ByXiient.  Col.  Weitcel,  1883^  for  Impiiifement  of  the  ereek  hj  exenTntion  of  aeluui- 
nel  of  nevigeble  width  and  8  feet  depth  at  high  atege  of  w«ter|ftom  the  IMb- 
waie  River  to  Brood  8tieet  Bridge,  in  the  town  of  woodbuy.  Retimnted  eost» 
$16,080, 'M,  612.  -^  f 

Rnrweys. 

Mode,  1883,  under  diieetion  of  Lient.  Col.  G.  WeitMl,  "83,  641. 


WOOD  I8I«AliB  HAKBOB,  1US«— Rxamduixqii  or. 


Chibv  or  ENonmao. 

Beporr,  '85,  60. 
Enoihbbb  ih  Chabqb. 

Col.  C.  R.  Bhmi.    Report,  ^80^  460. 


Deseription  of  hnrbor,  "89,  489. 


Br  Col.  Blnnt,  1865,  telbmaiioB  of  haxbor  of  mftageliveonetnMtion  of  breakwater. 
Betimated  eoet,  t54?,000,  *m,  490. 

Rarwejs. 

OrdeRMlb7aetefJa]y6,1864.    Made,  188S^  nnderdinotion  of  Col.  Mnnt, '85,489. 


W4N>B  BITElKt  OBECI. 

Examination  orteed  1^  art  of  Angnrt  5, 1886,  *8T,  S30. 


WtlOBnS  H4MLI.  HAKBOB,  MABi.— liirBOTKiiBHT  or. 
(Continaed  ftom  VoL  I,  p.  606.) 


^rjg35i'^*"- 


017,500 

1882 52, 000, '82,  560. 

1884 25,000,  "84^  609. 

1886 14,500, '86^  592. 

Total 109,000 

Commerce* 

Importaaee  of  impiOTement  to,  "80^  370. 


iJ^ 


RIVEBS   AND   HARBORS.  567 

WOOD'S  HOLL  HARBOH,  MASS.— Coutinned. 

Cmmtrmeim* 

1879.  G.  W.  Townsend,  for  lemoTal  of  bowlders,  at  |7  per  oabio  yard,  '80.  368.    J. 

MoDermott.  for  dredging,  at  84f  oents  per  oabic  yard,  '80,  :)6d. 
1883.  G.  W.  Towneend,  for  rook  removid,  at  |5  per  cable  yard,  '83,  473.    I.  A.  Syl- 

yeeter,  for  dredging,  bowlder  remoyal,  riprap,  and  retaining  and  pier  wall  con- 

stmction,  ^84,  §^, 

1886.  W.  H.  Molthorp  &,  Co.,  for  wharf  oonstraction,  '87,  ri39.  C.  £.  Davis,  for 
rook  remoral,  '87,  539. 

1887.  Frank  Pldffeon  Dredging  Company,  for  dredging,  at  $1.10  per  onbio  yard,  '87* 
539.    G.  W.  Townseno,  for  rock  removal^  '87,  540. 

Sofflneers. 

Chibf  of  Enginbbrs. 
Reports,  '80,  73 ;  '81,  79 ;  '82,  79 ;  '83,  74 ;  '84,  81 ;  '85,  69 ;  '86, 69 ;  '87,  33. 

ENGIKBBB8  IV  CHARGB. 

Lieat.  Col.  G.  K.  Warren,  1873-'83.    Reports,  '80,  367;  '81,  545 :  '82,  549. 
Lieut.  Col.  G.  H.  Elliot,  1883-'87.     Reports,  '83,  472;  '84,  597;  '85,  580;  '86, 

591. 
MiO-  W.  R.  LiTeimore,  1687  - '— .    Report,  '87,  637. 
Absistamt 
J.P.Cotton.    Report, '81,  546. 
Oi^ratl^iiflu 
1879-^80.  15,134  onbio  yards  material  dredged  from  the  channel  at  Little  Harbor ; 
1,001  cubio  yards  rook  and  bowlders  removed  from  Wood's  Holl  Straits,  '80, 
369,370. 
1880-'81.  71  cobic  yards  bowlders  removed  from  the  channel,  '81,  545. 
1881-^89.  No  operations,  '82,  549. 

1882-^83.  Bowlders  removed  from  site  of  proposed  pier  and  wharves,  '83,  473. 
1883-'84.  6,6*22  onbio  yards  material  dredged  in  excavation  for  fonndation ;  162  tons 
bowlders  removed ;  3,440  tons  granite  masonry  and  riprap  laid  in  pier  and  re- 
taining walls,  '84,  599. 
1884-^85.  Masonry  walls  of  pier-basin  completed ;  interior  of  pier-basin  and  berths 
for  vessels  at  wharves  aredged  to  15  and  18  feet,  and  coal,  west,  and  the  cross 
wharves  completed,  '85,  583. 
1885-'86.  No  operations,  '86,  591. 

1886-^87.  Construction  of  east  and  soatb  wharves  in  progress ;  removal  of  rocks 
from  the  strait,  '87,  537. 

Physical  Cliaracteristics. 

Description,  *80,  367. 
Tidal  currents,  '80,  370. 

Importance  of  proposed  pier  and  breakwater  constraction  to  United  States  fish- 
eries, '82,  552. 

Plaas. 

By  Hai,  Warren,  1873,  for  improvement  of  harbor  by  excavation  of  a  channel  800 
feet  wide  with  a  central  depth  of  18  feet  at  mean  low  water.  Estimated  cost, 
1446,000,  '80,  370;  '81,  550. 

Projects. 

The  appropriation  of  $15,000  made  in  1879  was  expended  in  dredging  and  removing 
bowlders  from  the  entrance  to  the  harbor,  '80,  369;  '81,  545. 

The  project  of  1882  proposed  the  construction  of  retaining  walls  on  shore  a  hollow 
pier  and  wharves  for  the  use  of  the  Fish  Commission  and  other  branches  of  the 
public  service,  and  removal  of  rooks  from  the  straits.  Estimated  cost,  |52,775, 
^82,560,651;  '84,596. 

In  1884  the  project  was  modified  by  dredging  in  the  rear  of  the  coal  wharf,  '87, 
538. 

Sarreys. 

For  pier  and  breakwater  in  <<  Great  Harbor"  Wood's  Holl,  '82,  550. 
Haps. 
'80,  368;  '81,  598;  '84,  596. 
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WRECKS— BuiovAi.  of. 

Abbraviatioiis:  Bg.,brig;  Bk.,bark;  Brg.,  barge;  C.  b.,0Mial-boat;  So., scow;  Sofa., 
■ohoonor;  SI.,  sloop;  8p.,  ship;  8.  s.,  steamship;  Sto.,  steamer. 


LOMlity. 


fisyoQ  TeolMk  Ls 

Basnlbrt  Hsrbor,  K.  0.... 
BrfgsatlMShon^N.jr.... 
BKwdkila  River.  Del 

OSpeChsrlet,  Ya 

Caps  Cod.  IfMt 

CapsPearBlTsr.aC 

ClisrlflT«tx  HMbor,  ICoh . 


Ch— ■paste  Bsj. 


ChlnootflS^(ne  Bay . 
CoBiieottostSlTar. 


,  Delaware  Baj . 


Delawaie  BiTer , 

Detroit  Birer.Mioh , 

Falrport  Harbor,  Ohio  . . . . , 

Hndson  Biver 

Little  Egff  Harbor,  K.  J..., 

Lynn  Haven  Harbor 

liaarioe  Biver.  K.J 

3CobUe  Biver,  Ala 

NaBsemond  Biyer,  Ya ..... 
KarraiCBiMett  Bay,  B.  I.  .—, 
Hew  Haven  Harbor,  Conn . 

Kew  Orleaos 

Hew  York  Harbor 

Pamlieo  Biver,  H.  C 

PaM  Hariasne,  Misa 

Patapsoo  River,  Hd 

St  John's  Biver,  Fla 

San  Franciaoo,  Harbor.... 

San  Joaquin  Biver,  Gal . .. 
Scappemong  Biver,  H.  C . 
Sheooyjcan  Harbor,  Mich . 
Tampa  Harbor,  Fla 


Deeeriptioii. 


(  Str  J.  M.  Chambera  .. 

Jstr.MariaA 

Str.  Wave 

Str.  Caaaandra 

Str.J.T.VanDoin... 

(Sch.  Maria 

)  Sob.  Elisabeth 

S.s.Perldonien 

(Bg.Clio 

i  Str.  North  Heath.... 
Sob.  J.  B.Parsona.... 

( CbiraS 

j CascatellA 

]Soh.Oiepbaak 

iBry. ■ , 

Bk.Wolverton 

(  SI.  G.  C.  Bloomer 

;!Sch.B.H.Daly 

'Soh.AddieWaltoa.. 
'BwH-Inma 

—  RBWheaton 

—  Helen  Pommell ..., 

—  Jessie  Wilson 

<  ~  J.B.AastiB 

•>M.A.Mc6«han.... 
.-JLB.  Smith 

—  W.  6.  Dearborn... . 

Sp.  Adolphns 

Soh.Ban»ka 

SL.Ann 

C.b.T.CarToU 

Sch.J.B.Hurat , 

,  — J.&DetwIler 

iSoh.  Sweetheart 
Soh.  Lake  Hnron  ..... 
Str.Nile  

Sch.J.J.Hm 

C.b 

Sp.Parkileld 

Sch.  Anthea  Godfrey  . . 

Soh.  Trade  Wind 

(Bg-New  York 

CBg.  Uncle  Sam , 

(  Str.  Gertrade , 

Soh.  Tarry  Not. , 

(Sch  Mott  Haven 

{  Soh..  Willie  DeWolf . . 

Sch.  Jane 

&s.Gresham 

S.s.Ail8a 

S.  s.  General  Grant.. . 

Bk.  Samarang , 

Str.  Nankin 

Brg.  Albemarle , 

Str.  Concord , 

k. 

SI.  Mary  Jane 

Str.  Maple  Leaf 

S.a£acambia 


Brg. 

Sc£  Lawreaoe . 

Sch.  Petrel 

Str.  Dictator... 


Referencea. 


*S6,  225.  1428;  '87,  188. 

'87,  188.  1302. 

'87,  130,  1008. 

'82.1^.  708i  '83,130,6801 

'87,  06,  8i7. 

'86,  150.  070. 

'86,  150.  070. 

'86,  80.  618. 

j'86,  176,  1060;  '87,  188,  1088. 

'84,  800, 10BS. 

'83,  148,726;  '84,048.  . 

'83,148,726;  '84,048. 

•86,  135.  878;  '87,  101,  878,  879. 

•85.  187,  800. 

'83.  148;  723;  '84,  151,  048L 


;  '87,66,637. 


'80.607;  '81,822;  '82.707. 


'87,85,813. 

'87, 813. 

'86, 848. 

'86.848. 

'82.126,708;  '83,660. 

'84,188,850;  '86,855. 

t '82, 206, 2375;  '83, 188& 

'86. 339. 1876. 
'83. 100.  550. 
'84,138.850;  '85,866. 
'86, 160, 070. 
'83,130,660. 

(•84.206,1217. 

'86, 150, 070. 
|'86,  80,  61& 
'85,  05,  700. 

I '85.  225,  1427;  '86,1200. 

'81,  115,  220. 

'82. 116;  '83,  580;  '84,  782;  '86,  787. 

•86.  150,  870. 

'87.  123,  000. 

'82,  103,  1388;  '83,  U80. 

'87,  101.  870. 

'83,  186,  955. 

'82.  2636;  '83. 1902;  '84, 2202;  '85,2338; 

'86.  1016;  '87,  2426. 
'85.  360,  2330. 
'85,164,1044;  '86,070. 
'84,  284,  1860. 
'85.  1278;  '86,  1167;  '87.  1258. 
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YADKIN  RIVEB,  M*  €•— Imp&ovbmknt  or. 
(Continued  from  Vol.  I,  p.  599.) 

1te79 120.000 

1880 20. 000, '80,  791. 

1881 12,000, '81, 1027. 

1882 25,000^*82,1103. 

1886 10,000, '86,  96a 

Total 87,000 

1888 10, 000,  act  of  August  11, 1888. 

En^neers. 

Chdef  of  Ekqikbbrs. 

Reports, '80, 117;  '81, 165;  '82, 161;  '83, 168;  '84,173;  '89, 162;  '86, 157;  '87, 
133, 139. 
Enoinxkrs  in  Chargs. 

8.  T.  Abert,  U.  S.  Agent,  187&-'81.    Report,  '80, 790. 

Capt.  J.  Mercnr,  1881>'84.    Reports,  '81, 1025;  %2,  1102;  '83,  864. 

Capt.  F.  A.  Hinman,  1884-'86.    Reports,  '84,  1045;  '85,  1042;  '86,  967. 

Capt.  W.  H.  Bixby,  1886-'—.    Report,  '87,  1061. 

ASfllSTAlCTA 

W.  H.  Jaines.    Reports,  '81, 1027 ;  '82,  1103 ;  ^83,  864 ;  '84, 1045. 
E.  D.  Thompson.    Report,  '87, 1063. 
Operations. 

1880-'81.  616  cabic  yards  solid  rook,  150  cubic  yards  bowlders,  and  55  trees,  logs, 

and  snags  removed  from  the  river,  '81, 1026. 
1881-82.  4,468  cubic  yards  rock  blasted  and  removed;  1,907  linear  feet  of  wing* 

dams  and  training- walls  bnilt ;  125  cubic  yards  timber  and  brush  put  in  dams 

at  Clinton  and  Swicegood  shoals,  '82, 1105. 
1882-'83.  60  cubic  yards  sand  and  gravel  dredged:  1,163  cubic  yards  rook  blasted 

and  removed ;  226  linear  feet  wing  walls  and  jetties  built,  '83,  865. 
1883-'84.  1,136  cubic  yards  rock  blasted  and  removed ;  368  linear  feet  wing-dams 

bnilt,  84, 1,045. 
1884-'85.  2, 138  linear  feet  wing-dams  and  train ing-walls  built,  '85. 1043. 
1885-'86.  416  linear  feet  of  wing-dam  and  125  linear  feet  of  training-wall  built ; 

also  150  linear  feet  of  train  ins- wall  and  498  linear  feet  of  wing-dam  previously 

built  raised  and  strengthenec^  '86,  967. 
1886-'87.  358  linear  feet  of  wing-dams  built  and  227  cubic  yards  rock  removed 

from  channel,  '87, 1062. 
Projects* 
By  S.  T.  Abert,  1879,  for  improvement  of  the  river  &om  Salisbury  to  the  foot  of 

Bean  Shoals,  a  distance  of  64|  miles,  by  dredging  and  rock  excavation,  to  per- 
mit of  a  steam-boat  navigation  of  2^  to  3  feet  low- water  draught.    Estimated 

cost,  $61,671,  '79,  87,  647,  648 ;  '83,  864.    From  1879  to  1886,  inclusive,  $87,000 

was  appropriated. 
In  1887  it  was  considered  that  the  final  cost  of  the  improvement  would  be  $400,000, 

'87. 133, 1063. 
Surveys* 
Examination  from  State  line  to  the  Narrows  ordered  by  act  of  August  5,  1886,  '87, 

139. 
Maps. 
'83,  864. 


TAJLULBUSHA  RITEB,  MISS*— Impbovxmbmt  of. 

(Continued  from  Vol.  I,  p.  600.) 

Appropriations* 

1881 $3,500, '81, 1414. 

1882 3,500, '82, 1555. 

1884 2,000, '84,1337. 

1886 2, 000, '86, 1363. 

Total 11,000 

Commerce* 

Cotton  production,  '83, 1153. 
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CHUEV  or  ENOINBKRft. 

Keports.'W,  158;  '81,210;  '82,207;  '83,216;  '84,226,226;  "88,^6;  'M^SaS;  *m, 
129. 

ENOINKKRS  in  CilARQE. 

Mid.  W.  H.  H.  BenyftOTd,  1872-^^3.    Beporte,  ^88. 1948 :  '81, 1414 ;  '88, 1564. 
IM.  iu  M.  MiUer,  188^-^.    Keporta, '»,  1192 :  ^84, 1337, 1342. 
Cftpt.  £.  Beraland,  188&-^87.    Beports,  '85, 151^ ;  '86, 1363. 
Capt.J.H.Will«rd,1887-^— .    Beport, '87, 1473. 

AMX0TANTS. 

N.M.B668.    Report, '80, 1349. 

K.  8.  XHtib.    Beporto,  '84, 1342 ;  '85, 1520. 

18Bl-'82.  540  logs  Mid  snags  nmoT«d  and  694  trass  dsstrofsd,  '88, 1554. 
1882-^83.  3,966  trees,  logs,  and  snags  removed,  '83, 1153. 
1883-'84.  No  operations,  '84, 1337. 

1884-'85.  2,557  trees  cnt  and  girdled  and  4,299  snags  and  logs  removed,  '85, 1680. 
18B&-'86.  No  operations,  '86, 1363. 

1886-^7.  2,329  snags,  logs,  and  stamps  removed  and  12,425  traaa  ea%  WT,  H74. 
Plijralcal  €hara€t«HaCics. 

Deaoription  of,  '8Q,  1348, 1349. 
Plana. 
In  1883  Mi^.  Miller  did  not  consider  that  part  iA  the  river  above  Grenada  aa  woctliy 
of  improvement,  '84, 1342. 
Fr«fects. 
By  Maj.  Benyanrdj^879.  for  improvement  of  the  river  from  Grenada  to  its  moath, 
a  distance  of  63  miles,  by  removal  of  snags,  sunken  logs,  leaalnc  timber,  ele. 
Estimated  cost^  67,000,  '80, 1350;  '87, 14^. 
Additional  ezpenditores  required  to  maintain  improvement,  V7, 1473. 
8«rve7g. 
Examination  ordered  by  act  of  March  3, 1879.    Made,  1879,  under  direction  of  Mai. 

Benyaurd,  '80, 134a 
Examination  of  river  above  (Grenada  ordered  by  act  of  Augast  2, 1882.    Mads,  1883, 
«  nnder  direction  of  Mi^.  Miller.    Improvement  not  considerad  a  neoe«ity,  ^84, 
1342. 


YAMIIILI^  BITSB»  OBEO.    (See  Wiixambitb  Biyxb,  Uj 


TJJTKTOIV,  DAK.-SUKYKT  at. 
(See  MI80OURI  Bivxr  bktwsbn  Sioctx  Cnr  and  Fost  Bxuroir.) 


TAIIIJIIfA  BAT,  0BEO.— IMPBOVXMSNT  of  emtbawcb  to. 

Appr^priattoms. 

1880 $40,000, '80,241. 

1881 10, 000, '81,  2593. 

1882 60, 000, '82,  2680. 

1884 50,000, '84.  2265. 

1886 75,000, '86^2002. 

Total 235,000 

1888 150,000,  act  of  August  11, 1888. 

Coounerce. 

Besults  prospective  upon  improvement,  '84, 2269. 
Contracts. 

1887.  B.  Ingram,  for  Jetty  stone,  at  62  cents  per  ton,  '8V, 
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YA^VUiA  BAT,  eBEO.-Oontinaed. 

Chcbf  of  Engikesbs. 
Beports, '80,241;  '81,329;  ^82,322;  '63,335;  '84,338;  '85,365;  '86,302;  '87,326. 

ENCUOfSSBS  IN  CHJJUOB. 

Mi4.G.L.GiUe8pie,  ]880-^%.  Report^ '81,  2589. 

Capt.C.F.Pow^  1862-^—.  Reports,  '82,  2679;  '83, 2062;  '84,  2265;  '85, 2393; 
'86,1998; '87,2465,2467. 

AaRTBTANT 

J.  8.  PolhemnB.    Reporto,  '81,  2593 ;  '82, 2681 ;  '83, 2064 ;  '84, 2267 ;  '85, 2395. 
Ojieratloiis. 

Hiatory  of  the  improTement,  '81,  2595. 

1880-^81.  Pteparations  for  work  and  ooUeotion  of  materials;  2,500  linear  feet  of 
tramway  built:  one  orlb  with  mattress  fouDdation  sank ;  '81,  2592. 

1881-'82.  90  linear  feet  of  wharf  bnilt  of  crib-work  and  piling ;  also  hoisting  en- 
gine and  derrick  placed  in  position ;  550  linear  feet  of  jetty  (brush  and  stone) 
built; '82,2629. 

1882-^83.  Foundation  jetty  mat  advanced  1,430  feet  and  the  same  ballasted  and  rip* 
rapped  with  6,600  cubic  yards  Stone,  '83, 2063. 

1883-^84.  Jetty  extended  162  feet,  consuming  9,352  cubic  yards  stone  and  650  cords 
of  brush,  %4, 2265. 

1884-^86.  Land  sap  of  375  feet  dosed  by  jetty  oonstmotion ;  tramway  rebuUt ;  ex- 
tensire  repairs  to  plant,  '85,  2394. 

1885-^86.  No  operations,. '86, 1998. 

1885-^.  Operations  resumed  in  construction  of  Jetty,  '87, 2465. 
PkysAcal  Characteristics. 

Desoription  of  bay  and  its  tidal  Tolume,  '86,  2000 ;  '87,  2468. 
Plaas. 

By  Capt.  Powell,  1886,  for  final  ballasting  of  present  Jetty  and  shore  protection; 
present  jetty  extension  1,000  feet,  half-tide  north  jattv  1,800  feet,  and  further 
extension  of  north  and  south  jetties  1,200  and  700  feet,  respectively.    Esti- 
mated cost,  (543,970,  ^86,  2001. 
Private  and  Corporate  Worl£. 

Fnnds  donated  by  citizens  of  Willamette  Valley  for  use  on  the  Yaquina  improve- 
ment,'82, 2679. 
Projects. 

By  Mi^.  Gillespie^  1880.  for  ooastmction  of  a  high-tide  brash  mattress  and  stone 
jetty,  about  4,000  feet  long,  on  the  south  side  of  the  entrance  to  Yaquina  Bay, 
'  to  dose  a  rock-obstructed  channel^  and  to  provide  a  central  free  channel  of 
increased  depth.  Depth  to  be  obtained  was  placed,  in  1881  at  17  feet,  and  sub- 
sequently raised  to  19  feet  at  mean  high  tide.  Estimated  cost,  $46d,000,  '81, 
^ :  '82, 2680;  '87,  2465.  In  1866,  $235,000  having  been  appropriated  for  the 
work,  Capt.  FoweU  proposed  the  construction  of  a  north  jetty,  which,  with  the 
further  extension  of  the  south  jetty,  was  estimated  to  cost  $308,970  additional 
to  the  amount  already  appropriated,  '86,  2001 ;  '87,  237,  2465. 
Snrrejs. 

Compaiiaon  of  surveys  of  1885-'86,  '87, 2467. 

IfAPS. 

'82, 2680;  '83,  2066;  '84,  2268 ;  '85,  2396 ;  '8«,  2000 ;  '87,  2465. 


YASSOO  BITEB,  BII8S.— DfPBOVBMBirr  of. 
(Continued  from  VoL  I,  p.  600.) 


AimropriatiOBS. 


$107,000 

1880 12,000,  '80, 1310. 

1881 6, 000,  'Bl,  1408. 

1882 8, 000,  '82, 1548. 

]fi84^ 10,000,  '84^  1334. 

1886 15, 000,  ^86, 1358. 

Total 158,000 

1888 32,000,  act  of  August  11, 188a 

Statement  of  appropriations,  '87, 1470. 
Commerce. 
Traffic  upon  the  river,  '83, 1144. 
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YAZOO  RIVfiB,  ni8S«~CoQtinued. 
Enfflneers. 

CHIEV  or  EXGINEBBS. 

Baportfl,  '80. 153 ;  '81,  208 ;  '82,  205;  'Sd,  214 ;  '84,  223,  227;  '85,  237,  2«3;  'BS. 

^;  'ST,  198. 

ENGUfSEBfi  IK  CHAROK. 

UaA,  W.H.H.Benyaard,  1873-'83.    BeporU,  '80,  1310:  '81,  1407;  '82,  1547. 
Mai.  A.  M.  Miller,  1883-'85.    Reports,  '83,  1143 ;  ^84,  1333, 1355. 
Capt.  E.  Bergland,  1885-'86.    ReporU.  '85,  ir>07, 1537 ;  '86, 1357. 
Oapt.  J.  EL  Willard,  1886- .—    Report,  '87,  1467. 
Assistants. 
T.M.Farrell.    Report, '84, 1356. 
P.  R.  Starr.    Report,  '85,  1508. 
Operations. 
I879-'80.  Wrecks  of  2  steamers  remoTed,  also  logs,  snags,  and  similar  o1>stnictiODs, 

'80  1310. 
1880-'81.  250  snags  and  2,194  trees  removed  and  cut,  '81, 1407. 
18bl-'82.  607  snags  and  wreck  of  steamer  removed  and  172  trees  cot  down,  '82, 

1547. 
1882-'83.  545  snags  removed  and  destroyed  and  485  trees  cut  down,  '88, 1144. 
1883-'84.  No  operations,  '84,  1333. 
1884-'85.  894  snags  and  stumps  and  1  steam-boat  wreck  removed  from  channel; 

also  1,773  trees  oat  and  6  Jams  removed,  '85, 1507. 
1885~'d6.  No  operations,  '86, 1358. 
1886-'87.  Summary  of  operations,  '87, 1467. 
Projects. 
By  Capt.  Benyaurd,  1874,  for  improvement  of  the  river  bv  oonstruction  of  snag- 
boat  and  removal  of  wrecks,  snags,  logs,  and  similar  obstructions,  '74,  L  365: 
From  1873  to  1886  $158,000  was  appropriated,  '87, 1470. 
Sarveys. 
Of  Yazoo  Pass  with  a  view  to  connecting  the  pass  with  the  Mississippi  Rfver 
ordered  by  act  of  August  2,  1882.    Macto,  1883,  under  direction  of  M^.  Miller, 
and  not  recommended  for  improvement,  '84, 1355. 


TELLOWBAIIKS,  "WIS.    (See  Chippswa  River  at.) 


YELLOWSTONE  RIVER,  DAK.  Alf  D  MOIf T.— Improvehemt  of. 

Appropriations. 

1879 ,  125,000 

1880 15, 000, '80,  1475. 

1881 20,000, '81,  1676. 

1882 20,000. '82,  1746. 

1884 20,000, '85,  1660. 

1886 18,750, '86, 1402. 

Total 118,750 

Commerce. 

Increase  in  steam-boat  business,  '82,  1746. 
Insignificant  commerce  of  upper  river,  '87,  16G2. 
Enffineers. 
Chief  of  ENaiNEERs. 
Reports,  '80, 170 ;  '81,  231 ;  '82,  228 ;  '83, 234 ;  '84, 238;  '85, 259;  '86,  249 ;  ^7, 
216. 
ENaiNEBRS  IN  Charge. 
Capt.  £.  Maguire,  1879-'84.    Reports,  '80, 1475 ;  '81,  1674 ;  '82, 1743;  '83, 1364, 

Capt.  J.  B.  Quinn,  1884-^86.    Reports,  '84, 1543 ;  '85, 1659;  '86, 1399. 
Capt.  C.  B.  Sears,  1886-'—.    Report,  '87, 1601. 

F.  M.  Towar.    Reports,  '83  1373 ;  '84, 1544. 
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Yfil^LOWSTONC  BITfiB,  DAK.  AND  MONT.— Continned. 

Operations. 

188(M81.  519  oabio  yards  rook  taken  oat  of  channel,  '81, 1675. 

1681-'82.  3,162  linear  feet  of  brash  and  stone  dam  and  shore  protection  bailt;  433 
cubic  yards  rock  removed,  '82, 1743-1746. 

188^83.  6,806  fasinee  and  565  mats  made  and  laid;  4,536  cabic  yards  rock  and 
gravel  placed  in  construction  of  dams  and  shore  protection,  '83, 1375. 

1883-^84.  Repairs  to  dikes  in  vicinity  of  Glendive,  '84,  1543. 

1884^85.  2.504  linear  feet  of  brush  and  stene  dike  built,  *85,  1659. 

18d5-'86.  Outlets  from  main  channel  below  Glendive  closed  by  brush-dam  con- 
struction, '86, 1399. 

1886-'87.  No  operations,  '87, 1602. 
Prejects. 

•ByLleutt  Maguire.  1878,  for  improvement  of  the  river  by  removal  of  rocks,  snags, 
trees,  and  similar  obstructions,  and  construction  of  wing-dams  and  shore  pro- 
tection for  the  unification  of  the  channel.    Cost  indeterminate,  '79,  1098. 

From  1879  to  1886,  inclusive,  $118,750  was  appropriated.    Estimated  cost  to  com* 
plete  project  in  1887,  $106,000,  '87, 1603. 
Surreys. 

Ordered  by  act  of  June  18,  1878.  Made,  1879,  under  direction  of  Lieut.  Magaire, 
♦80,1475. 

Maps. 
'82, 1744,  1746;  '83, 1374. 


TOBK  HABBOBf  ME.— luPROVSMEirr  of. 

Appropriatfons. 

1886 $15,000, '87,462. 

1888 10,000,  act  of  August  11, 1888. 

CoDtracts. 

T.  Symonds,  for  dredging,  at  65  cents  per  cubic  yard,  '87,  463. 
Cnnfiiieers. 

Chixf  of  Ekginexrs. 

Reports, '85,  60;  '87,  19. 
Enginbers  in  Charge. 
Col.  C.  £.  Blunt,  1884-^85.    Report,  '85,  485.  487. 
MiO.  J.  A.  Smith,  1885-^—.    Report,  '87,  4^ 
Assistant 
C.  Berrer.    Report,  '85,  485,  488. 
Projects. 
By  Col.  Blunt,  1885,  for  improvement  of  York  Harbor  by  dredging  at  obstructed 
points  in  the  existing  channel  to  obtain  a  uniform  depth  of  10  feet  at  low  water. 
Estimated  cost,  $25,^,  '85,  487.    Increased  $5,000  in  1887  by  Mi^.  Smith,  '87, 
462. 
Surveys. 
Examination  ordered  by  act  of  July  5, 1884.    Made,  1884,  under  direction  of  Col. 

Blunt,  '85,  485. 
Survey  made,  1885,  '85. 487. 


YORK  RITEB,  TA.— Improybmbmt  of. 
(Continued  from  Vol.  I,  p.  601.) 

Appropriations. 

1^ $10,000,  '80,  778. 

1881 25,000,  '81,  973. 

1882 25,000,  '82,  1040. 

1884 20,000, '84,  995. 

1886 18,750,  '86,  920. 

Total 98,750 

1888 90,000,  actof  August  11, 1888. 

Statement  of  appropriations,  '87,  946. 
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Comiiierce. 

Probable  inorMse  in  the  shipment  of  eoiton  eouMqnent  npoB  iMywfwn^  '80, 777. 
Contimcts* 
1880.  National  Dredsing  Company,  for  dredcing,  at  15  eente  ner  enble  y*df  ^U^  978. 
ItiOl.  National  Dredgins  Oompanjr,  for  dre^ng,  at  ftom  16  to  M  oeata  per  onbic 

yard,  aeoordinif  to  aiatanee  of  dumping-gronnd,  B2, 1088. 
\0B^  Delaware  and  Cheeapeake  Improyement  Company,  fnr  dxedgiag^  at  18 1»  13| 

eente  per  cable  yard,  '83,  881. 
1684.  T.  P.  Homn,  Ibr  dredging,  at  8^  cents  per  enhio  yaid,  'Mt  06K. 
1686.  American  Dredging  Company,  for  dredging,  at  9(  cents  per  onblo  yard,  V7, 946. 
£B8taeei«* 
Chikf  or  ENaursBRS. 
Beports,  W),  116, 185;  '81, 155;  '82, 151 ;  '88, 157;  '84, 160;  '88, 149;  '88^  144; 
*7, 110. 
Enoinksim  xn  Chabos. 
Capt.  C.  B.  Phillips,  1879-^.    Beport,  '80,  776.  897. 

8.  T.  Abert,  U.  8.  Agent,  1881-'—.    Beports,  '81,  971 ;  '88, 1038 ;  '88,  889 ;  '84, 
994;  '89,  984 ;  '86,  918;  '87,  944. 

A88I8TAMT. 

J.M.Wolbrecht.    Beport, '80, 898. 
Operations. 

I880-'8l.  68,809  cnbio  yards  material  dredged  from  the  ehannel,  '81,  979. 
1881-'88.  137,989  cubic  yards  dredged  from  West  Point  Channel,  '82, 1039. 
1888-^83.  135,606  cnbic  yards  dredged  fi:om  West  Point  Bar,  '83,  881. 
1883-^84.  No  operations,  '84, 994. 

1884-'85.  75,917  cnbic  yaids  dredged  from  the  channel,  *85,  965. 
1886-'86.  87,481  cubic  yards  dredged  from  the  channel,  '88,  919. 
1886-'87.  140,168  cnbic  yards  dredged  fi:om  the  channel,  '87,  946. 
Projects. 
By  Capt.  Phillips,  1880,  for  improvement  of  the  rirer  ttom  West  Point  to  the  month 

by  excavation  of  a  channel  400  feet  wide  and  88  fbet  deep  at  low  water,  with 

the  formation  of  a  basin  in  front  of  the  wharves.    Estimated  cost^  1856,666,  '80, 

777: '85,984; '87,946. 
Modified  in  1887  by  the  addition  of  a  dike  extending  from  the  bank  opposite  West 

Point,  increasing  the  total  estimate  to  |3(»,750,%7,  946. 
Sarrejs. 
Ordered  by  act  of  Maroh  3, 1879.    liade,  1880,  nndsr  diroothm  of  Capt.  PhlBlps, 

'80,897. 
Maps. 
'89  966*  '87  946. 
Vicinity  of  West  Point,  '86,  919.;  '87,  946. 


YOirCIHIOGnElVT  BITEB,  PA.-IifPBOTSiaDrr  or. 

(Continued  ft»m  VoL  I,  p.  601.) 

Appropriatiott. 

1876 $10,000 

Emffineers. 

Cmxr  or  Enoinzbiis. 

Beports,  '80,  196;  '81,  863;  '84,  863. 
Engxnesr  IK  Chabob. 
Lieat.  Col.  W.  E.  Merrill,  1880.    Beports,  '81, 1957;  '84, 1716. 
Physical  Cliaracteristles. 

.Description  of  river  and  resonroes  of  acUaeent  country,  '81, 1968. 
Plans. 
By  Lieut.  Col.  Merrill,  for  constraction  of  lock  and  dam  on  the  Lower  Ton|^do- 
gheny  Biver.    Estimated  cost,  |230,000,  '81,  1968. 
Surveys. 
Ordered  by  act  of  June  14, 1880.    Made,  1880,  under  difeeMon  of  Lieut.  Col.  Mer- 

riU,  '81,  1957. 
Ordered  by  act  of  August  8, 1888.    Made,  1888»  undar  direction  of  Lieut.  Col«  Ms^ 
rill,  '84, 1716, 
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TOUNCI'S,  I^EWIS  AND  CLARK'S,  AND  SKIP  ANON  BITBBSt' 

OREO*— ExAMmATioN  of. 

En^neers. 

CRnBF  or  Ekgihkbim. 

Reporte,  '81,  333 ;  '82,  324. 
ENonnsR  vs  Charob. 
C*pt.  C.  F.  Powell.    Report,  '82,  2714. 
Phjdcal  CMaracteristtcs. 

Deeoriptioii  of,  '82,  2714. 
Plaas. 
By  Capt.  Powell,  1881,  for  extension  of  navigation  on  the  Tonne's,  and  Lewis 
and  Clark's  riyeis,  to  giye  6  feet  at  low  water  to  the  head  of  tide,  and  the  re- 
moval of  snags  in  the  Skipanon.    Estimated  cost,  120,500,  '82,  2715, 2716. 

Ordered  by  act  of  March  3, 1881.    Made,  1882,  nnder  the  direction  of  Capt.  Powell, 
'82,  2714. 


YUBA  RITER,  €AEi«— Exahination  of. 
Engineers. 

CHUDP  or  ENOINBSB8. 

Report,  '85,  363. 
Enoinxbr  in  Chabob. 
Capt.A.H.Pay8on.    Report, '85,  2373. 
Plana. 
Capt.  Payson,  1885,  i«pprts  that  there  is  nothing  to  be  gained  by  the  proposed  im- 

provementy  '85,  2374.  I 

SnrveTS. 
Examination  ordecedbyaotofJnly  6, 1884.   Made  nnder  direction  of  Capt.  Payson,  j 

'85,2373. 
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Adams*  Flame  for  improvement  of 
rivers,  '80,  177 ;  '81,  238;  '82, 
1755;  '83,  245? ;  '84,244. 

Anchoragfe,  area  required  for  various 
vessels,  '84,  585. 
Determination  of  harbor  capacity  for, 
'84,579;  '85,531. 

AppropriflLtious  for  Rivers  and  Har- 
bors.   (Seolistatend  of  Index.) 

Aonedactt   Washington,  D.  C,  '85, 
2453,    2496;    '87,    902.     (Sec 
Washington  Aqueduct  in  In- 
dex of  Works.) 
Across  Tennessee  River,  '85,  1758. 

Bauks.  ( See  Levees,  Shore  protec- 
tion.) 

Barometers*  Comparison  of  mercu- 
rial and  aneroid,  '81,  451. 

Bars.    (Hce  River  bars.) 

Batteries  for  firing  explosives.  (See 
Explosives.) 

Beach  protection.  (See  Shore  pro- 
tection.) 

Beams.    Tests  of  wooden,  '83,  1486. 
Best  form  for  ends  of,  '83,  14^. 

Bear-trap  dams.    (See  Dams.) 

Beton.    (See  Concrete.) 

Blasting^.    (See  Rock  removal.) 

Boats.    (See  Vessels.) 

Bolts.  (See  Drift  bolts  and  Screw 
bolts.) 

Borings.    ( See  Surveys. ) 

U43  w 37     . 


Breakwater. 

(See  also  Piers  and  Harbors  of  Refnge.) 

1.  General  caneideraUowi.  2.  Dimensions 
of,  alphabetically  arranged,  3,  Construe- 
iionof,    4.  Cost  of. 

1.  General  considerations. 

Breakuraters.    Superiority  of  riprap 
construction,  '87,  578. 
Wave  force  impressed  np:)n,  '84,  573. 
(See  also  Waves.) 

2.  DiBiENSIONS. 

Dimensions  at  Bar  Harbor,  Me.,   '87, 
483. 

—  Block  Island,  R.  L, '85, 612. 

—  Buffalo,  N.  Y.,  '87,  2356. 

—  Calais,  '82,  486. 

—  Chicago,  111.,  '81,  2153,  2158, 2164. 

—  Columbia  River,  Oreg.,  '80,  2319, 

2:120. 

—  Delaware  Breakwater,  '86,  840. 

—  Duck  Island,  Conn.,  '87,  042,  644. 

—  European  Breakwater,  '82,  486 ;  '87, 

2364. 

—  Gloucester,  Mass.,  '87,  504. 

—  Mackinac,  Mich.,  '80,  2055. 

—  Manora,  East  Indies,  '81,  1064. 

—  Milwaukee,  Wis.,  '81,  2118. 

—  Moose-a-bec,  Me.,  '86,  534. 

—  Oswego,  N.  Y.,  '80,  2215, 

577 


578 
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Breakwaters  -Continued. 
lHmeH9ion8  at  Purt  Oribr.l,  Greg.,  '81, 
2G4H,  2GiM. 

—  Kichiuond  Islaod,  Me.,  *81,  490. 

—  Rocklaud,  Me.,  '81,  464,  4()C. 

—  Rouse's  Point,  N.  Y.,  »85, 2298,  2299, 

—  Sandy  Bay,  Mass.,  '84, 57 1 ;  '86,  582. 

—  San  Lonis  Obispo,  Cal.,  '81,  2526; 

'87,  24:i4. 
-*  Scituate,  Mass.,  '81,  522. 

—  Vineyard    Haven,  Mass.,   '87,  577, 

580. 

3.   CoXSTRrCTION. 

Best  form  of  top,  '84,  573. 

Slopes,  ffCDcral  discussion  of,  '84,  573. 

—  developed  by  waves,  '84,  572,  573. 

—  of  various.     (See  Dimensions. ) 
Concrete  Buperstmciure,  use  of,  '82,  793, 

2270;  '86,  119,2650,2674;  '87, 
483,  504,  2060,  2069,  2111,  2353, 
2363.     ( See  also  Concrete. ) 

—  failure  of,  '81,  2674. 

Tight  docking,  importance  of,  '80,  2215, 

'84,  2L44. 
Spur-cribs,  use  of,  at  Oswego,  N.  Y., 

'84,  2148,  wl50. 
Injury  at  Buffalo  from  ice,  '87,  2352. 

—  Oswego  from  storms,' '<*^.  2279. 
Parapet  form  for  sn perstructu re.    ( See 

Cribs.) 
Batlo  between  volume  of  stone  and 
space  filled,  '86, 840. 

4.  Cost. 

Co9t  of,  at  Cleveland,  Ohio,  '80,  2142, 
2145. 

—  Delaware,  '86.  840. 

—  New  Haven,  Conn.,  '80,  455 ;  '81, 

59.-. 

—  Oswego,  N.  Y.,  '80,  2  13,  2217. 

—  Portsmouth,  N.  H.,  '80,  342;  '81, 

500. 

—  Rockland,  Me.,  '81,  404  ;  '82,  492. 

Bridges. 

Brillg^es  over  navigable  rivers,  general 
consideration  of, '80, 1^49;  '81, 
2009;  '82, 1979;  '83,  1591 ;  '84, 
1709;  '85,  1917;  '86,  2111; 
'87  26  3. 

Effect  of  present  laws,  '82,  2008. 

Losses  to  commerce  by  collision  with, 
'82,  1925. 

Design  of  Aqueduct,  D.  C,  '82,  2037; 
'86,  934,  942;  '87,  902,  908. 

—  Potomac  River,  D.  C,  '86,  897. 
(See  also  Bridges  in  Index  of  Works.) 

Brownlow-wecd  dikes,   inferior 
to  wire  curtains,  '80, 1458. 
Cost  of,  '80,  1438. 

Brusii  inaltresses.  (See  Dams, 
Dikes,  Jetties,  Mattresses,  and 
Shore  protection.) 

Brush  revetineui.  (See  Shore  pro- 
tection.) 

Cables  for  towing  proposed  on  Dan 
River,  Va.,  '80,  788. 


Canals. 

1.  Description  of  2.  Construction,  a^priMBt^ 
locks,  tcater  supply,  etc.  3.  Opiraiimnof 
as  tolls  and  maintenance. 

1.  Description.' 

Canals* 

Description  of  proposed  Albemarle  an<l 
Chesapeake,  '80,  867. 

—  Cascades  or  Columbia  River,   '81. 

2563, 2567  ;  '85,  2434. 

—  Chesapeake  and  Delaware,  '80,  722 ; 

'81,571;  '83,  725. 

—  Delaware  and  Maryland,  '83,  755^ 

7.0. 

—  Hennepin,  '83, 1754, 1788;  '84, 1950; 

'85,2056;  '86,1733;  '87,2137. 

—  Dismal  Swamp,  '80,  867. 

—  Illinois  and  Michigan,  '83, 175 . ;  *87, 

2141,  2143. 

—  Maumee  and  Erie,  '81,  2354. 

—  Portage  Lake,  Mich.,  '87,  1981. 

—  St.  Mary's  Falls,  '82,  :i^M;  '86, 1786, 

1792. 

—  Santoe,  8.  C,  81,  1149. 

—  Sturgeon  Bay  and  Lake  Michieany 

'87,  2024,  2030. 

—  Suez,  '80,  985. 

—  Wuliash  and  Erie,  '81, 2363,  2413. 

2.  Construction. 

Requirements  of  ship  canala,  '81, 2576. 
.     Determination  of  width,  '82,  1239. 
Locks,  use  of  bi  iok  in  constraction  of, 
'81   1312 

—  thickness  of  floors,  '86»  1258;  '87, 

1830. 

—  injury   from  expansion  of  oement, 

'87, 1814. 

—  suggested  improyements  in  construc- 

tion of,  '87,  1304. 

—  cost  of  stone  work  in,  '87,  2484. 

—  description   of  Illinois  Kiver,    '81, 

2177 ;  '85,  2054. 

Muscle   Shoals.    '83.  1484,  1486; 

•87,  1742. 

—  gate,  appliance  for  operating,  '87, 

1742. 
operated  by  steam,  '80, 1730  ;  '81, 

1904. 

suspended  form  for,  '85,  1757. 

Water  supply  at  summit  levels,  '80, 871 ; 

'81,  1152, 1890, 2402,  2410 ;  '86, 

1252. 

—  by  pumps,  '81,  1152. 

—  by  liltratiou,   '81,  571,   1152;   '86, 

1252. 

3.  Operation. 

Tolls  on  Green  River,  '80,  1«00. 

—  Louisville  and  Portland,  '80,  172J ; 

'82,  1907. 

—  Suez,  '80,  985. 

—  compared  with   rail   charges,  '82, 

8497;  '86,  1944. 
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GamUs— CoDtinnecl. 
Operation  of  Des  Moines  Rapids,  '80, 
1555;  '81,  1731 ;  '82, 1781 ;  '83, 
.   1406 ;  '84, 1580;  '85, 1700 ;  '86, 
1468;  '87,  1644. 

—  Louisville  and  Portland,  '80,  1724 ; 

'81, 1904 ;  '82, 1903 ;  '83, 1533 ; 
'84,  lt)92 ;  '85, 1803 ;  '86, 1574 ; 
'87  1843 

—  St.  Mary's   F^lls,    '81,  2267;   '82, 

2355;  '83,  1846;  '84,  2016; 
'85, 2108 ;  '86, 1809 ;  '87,  2-^27. 
Cement,  Hydraulic*  (See  also  Con- 
crete.) 

Experiments  to  determine  strength  of, 
'82,2345;  '83,1848. 

Effect  o/ water  on,  '82,  2348. 

—  salt  on,  '82,  2350. 

Mixing  machine  used  on  Illinois  River, 

'85,  2054. 
Defective  character  of,  at  Muskingum 
River,  '85, 1823;  '87,  1814. 
Cbanoine  syttteoi  of  movable  dams. 

(See  Dams.) 
Chutes,  use  of,  in  rivers,  '81, 1935, 1943, 

1980. 
Clnjr  formation  in  valley  of  Mississippi 

River,  '83,  2315. 
Goal.    Thickness  of  beds  in  Alabama, 

'81,  1236. 
Coffer-Aams.    Plan  of,  at  Rock  Isl- 
and Rapids.  '86,  1450.  14(>1. 
Advantage  of  gravelly-loam  filling,  '86. 
1451. 
Gompnting  maebines*    Descrip- 
tion of,  '82,  2786. 
CoDcrete.     (Stje    also    Cement,  Hy- 
draulic.) 
Experiments  to  determine  strength  of, 

'82,2345;  '83,  1849. 
Effect  of  salt  on,  '82,  234a 
Use  o/y  in  breakwaters,  '81,  2650,  2674; 
'82,  2270;  '87,  483,  504,  2353, 
2364. 

—  dike  construction  proposed,  '87, 972. 
— Jetty    construction    proposed,    '80, 

1126 ;  '81, 1064 ;  %2, 1480, 1486 ; 
'87,  818. 

—  crib  superstructure,  '87,  206<J,  2111, 

2353,  236:3. 

—  Washing[ton  Aqueduct,  '87i  2547. 
Failure  of,  in  breakwaters,  '81,  2674. 
Cost  of,  '80,  1228. 

Gontraet    system    compared    with 
hired  labor,  '82,  735. 

Corporate  work.    ( See  table  at  end 
of  Topical  Index.) 

Cost  of  work. 
tiiuce  the  cost  of  work  varies  so  largely 
on  account  of  location,  compe- 
tition, and  provionsexperieuce, 
only  a  limited  number  of  refer- 
ences are  given.  These  will  be 
. .  found  for  each  work  of  improve- 
ment under  the  subdivision  of 
Contracts  in  the  Index  of 
W»  rks. 

CreosotlDg^.    (See  Timber. ) 


Cribs. 

(See  also  Piers.) 

1.  Con$truotioH  of.     2.  Foundationa   for. 
3.  Cott 

1.  Construction. 

CrlbSy  construction  of,  at  lake  harbors, 

'81,2153,2158,2164;  '84,1968; 

'87,  2110. 
Dove'ail^,  holding  power  of,  '84,  2069. 
Drift-bolts,  holding  power  of,  '84,  2U51. 
Most  economic  heights  of,  '87.  2407. 
Spur-cribs  at  Oswego,  N.  Y.,  '84,  2148, 

2150;  '87,  2383. 
Stigfersiructure,  average    durability  of, 

'84,2020;  '87,2111. 
~  parapet  form   for,  '84,  2144;    '85, 

2279,  2307  ;  '87,  2:*82. 

—  modified  form  proposed,  *83,  1808. 

—  concrete  proposed  for.  '87, 2000, 2111, 

2353,  2363. 

—  oast-iron  facing  proposed,  '87,  2060. 

2.  Foundations. 

Foundationa,  used  at  Milwaukee,  '84, 
1864. 

—  on  piles,  '82,  2321 ;  '84,  1968,  1985. 
•^  on  stone,  economy  of,  '82,  2321;  '87, 

2407. 

—  on  mattresses,  '82,  2321. 

—  displacement  by  ice,  '87,  2056. 

—  settlement  of,  at  Milwaukee,  '84, 

1865. 

3.  Cost. 

Cost  of,  at  Ashtabula,  Ohio,  '80, 2165. 

—  Buffalo,  N.  Y.,  '80, 2202. 

—  Calumet,  III.,  '80, 1989. 

—  Frankfort,  Mich..  '80, 2010. 

—  Grand  Haven,  Mich.,  '80, 202^. 

—  Ludington,  Mich.,  '80, 2014. 

—  Munistoo,  Mich.,  '80. 2012. 

—  Menomouee,  Mich.,  '80. 1904. 

—  Milwaukee,  Wis.,  '87,2059. 

—  Muskegon,  Mich.,  '80, 2018. 

—  Ontonagon,  Micb.,  '80, 1898. 

—  Peutwater.  Mich.,  '80, 2015. 
^  St.  Joseph,  Mich.,  '80, 2032. 

—  Sand  Beach,  Mich.,  '80, 2076. 

—  Sturgeon  Bay,  V\  is.,  '80, 1909. 

—  Vv  hite  River,  Mich.,  '80, 2017. 
Current  meters.    (See  Surveys. ) 
Currents.    (See  also  Hydraulics.) 

Velooitjf  reqnired  to  move  different  ma- 
terial,'85, 570. 

—  necessity  for  high,  '85, 569. 

—  methods  of  determining.    (See  Sur- 

veys. ) 

—  at  Brazos,  Santiago  River,  Tex.,  '81, 

1353, 1368. 

Lynn  Harbor,  Mass.  '84, 546. 

Newbury  port,  Mass.,  '81, 508. 

Reedy  Island,  Del.,  '84, 820. 

Sandy  Hook,N.  J.,  '85,777,784; 

'86,727,740. 
Yaquina  Bay,  Oreg..  '87, 2468, 
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Car  renUt^Cnn  t  i  n  ned. 
lAUoral,  in  Gulf  of  Mexico,  *81,1353. 
1369. 

—  at  Newbiiryport,  Mam.,  *83, 437. 
BelatioD  between  sarface  and  sub-veloo- 

itied.    (See  Hydraalicft.)  — 

Dams* 

L  Genera  I  oomiderations,  2.  Retervoir 
dam»,  3.  MovabU  davM.  4.  Brutk  and 
atone  dami. 

1.  GrNVRAL  CONSIDKRATIOK8. 

Daniflk  forninlte  for  height  of,  '87, 1305. 
Height  of  swell  oo/87, 1306. 
Effect  of  ezpoenre  to  air,  '87, 2107. 

2.  RESE.  VOIR  DAMS. 

(See  also  Reservoirs.) 

Seaervair  dama  at  headwaters  of  Missis- 
sippi Kiver.  '81, 1763, 1765;  '83, 
1455, 1463, 1472, 1475;  '85, 174H; 
'86,  IMW ;  '87, 16<.7. 1675, 1686. 

—  on  Potomac  Kiver,  '84,  2321;  '85, 

2469,2478,249(5. 

—  description  of  various,  '82, 1830. 

—  action  of,  in  improvement  of  rivers. 

(See  Reservoirs  and  Rivers.) 
— -  regulation  of  flow  from,  '85,  le48. 

3.  Movable  dams. 

Movahlednma,  Chanoiue  system, '80, 682, 
1737. 

—  Pasqncau  wickets,  discussion  of,  '80, 

1753. 

—  suggestions  as  to  details  of  locks  in, 

'87, 1304. 

—  maneuvering    appliances    for,  '87, 

1742. 

—  Bear  tra)>8VHtom  described,  '85, 1862: 

'87,  lri84. 

—  Operation    o/,  on    Great    Kanawha 

River,  '80,  682;  '81,  913,  921, 
927;  '82,  921;  '83,  711;  '84, 
9;i2;  '85.1852;  '86,  1594;  '87, 
1913. 

Keotiickv  River,  '84.  J733;  '85, 

186-2, 1869,  1876;  '87, 1882. 

Ohio  River,  '85,  1785:  '86,1528, 

1540;  '87,1786. 

4.  Brush  and  stone  dams. 

(See  also  Dikes,  Jetties,  and  Rivers.) 

Brush  and  atone  dams  deacribed  on  Bayou 
Conrt.ableu,'83, 1123. 

—  Columbia  River,  '87, 2513. 

—  Savannah  River,  '80,  934.  944, 1085 ; 

'82. 1 1 6H. 

—  Willamette  River,  '80,  2259,  2289. 

—  Wisconsin  River,  '80,  19()2. 

abandonment  of  system  on,  '87, 

2096. 

—  Yellowstone  River.  '82, 1743. 

—  Yuba  River,  '81, 2492. 

Dikes.    (See  also   Dams,  Jetties,  and 
Rivers.) 
Improvement  of  rivers  by,  '80,  1427 ; 
'85,1576;  '87,2096,2761. 


Dikes— Continued. 
J'etmvabU',  in  construction,  ^O,  1365, 
1405,1427;  '81. 1503, 1508, 152:^, 
1546, 1552, 1562,  1598,  PJat*?s  X- 
XII,  160H,  1610,  16.:8;  1640, 1649, 
1656 ;  '82, 1499, 1601, 1611, 1635, 
1678, 1681, 1685, 1690, 1696, 1609, 
1702, 1707, 1722;  '83, 1308, 1312, 
1326, 1370, 2279,  2286,2294,  Plate 
III,  Appendix  L;  '84,  2759, 
2765, 2772. 2817, 2829,2831,  Plate 
II,  Appendix  J ;  Plate  IV,  Ap- 
pendix L ;  '85, 2753, 2760, 2792; 
%7,  I5(i0,  1564,2760,3098,3099, 
3112.  (See  aliio  Dikes  of  piles 
and  brush.) 

—  failure  of,  '87,  2761. 

0/  Brownlow-weeds,   '80,   143S,  1454, 
1458. 

—  hurdles,  '85,  1657;  '87,  1564.    (See 

also  Dikes,  Permeable.) 

—  brush  and  stone,  '80, 1542;  '82, 1744; 

'85  2378 

—  piles  and  brusii,  '81, 1524, 1552 ;  '82, 

1707 ;  '84, 2765, 28:U ;  '85, 1570. 

—  crib  work  and  stone,  '80,  1738, 174U. 

—  concrete  and  timber,  '87, 970. 
Abandonment  of  plan  of  improvement 

by,  on  Wisconsin  River,  '87, 
2076. 
Dischari^e*    (See  also  Gauging  and 
Hydraulics.) 
0/ Atchafalaya  River,  '81,  1394, 1399.  . 

—  Connecticut  River,  '80,  405. 

—  Hudson  River,  '80,  482. 

—  Mississippi  River,  '83, 1459. 

—  Ohio  River, '81,1929. 

—  St.  Croix  River,  '80,  1643. 

—  Wisconsin  River,  '81, 2137;  '87,8097. 
DredffiUftr*    By  use  of  propeller  wheel, 

'80,  2016,  8019;  '83.  1999;  '85. 
2:W0;  '87,  2508. 
By  water-jor,  '82,  1610;  '83,  1238;  '84, 

l:$U2 ;  '85,  769. 
Ceutrifu^al  pump,  '85,  2:^31. 
Hydraulic    dredges,    '81,    1086;    *84, 
1302;    '85,  769,  928;  '86.  684, 
731, 739,  8b3;  '87, 723, 886, 1611, 
.    1614,2:^45. 
Transporting    dredged    material     by 
chutes,  '85,928;  '86,883;  '87, 
^  880, 1614, 2;i45. 
Cost  of,  '82,  734,  736.    (See  Cost  of 
work.) 
Drift-bolts.     Holding  power   of,   iu 

timber,  '84,  2051. 
Drilling^.    (See  Rock  removal.) 
Dry-dock.    Plnns  for,  at   Sault  Ste. 

Marie,  '85,  2125. 
Dovetails.    Huidiug  power  of,  iu  tim- 
ber, '84,  20()9. 
Dynamite.    (See  Explosives.) 
£vaporation.      (See     Canals     and 

Water.) 
Expiosives.      (See    also    Rock     re- 
moval.) 
Methods  of  testing,  '81,  58 ;  '83.  537, 

1486. 
Experiments  with,  at  Hell  Qate,  '83, 
637;  '85,724,728. 
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£  xploslves— Cont  i  uned. 
Sympathetic    explosion    of  dynamite, 
'80,  57 ;  '85, 725,  729,  733 ;  '86, 

two. 

naok-a-rochy  constitution  of,  '85,  724; 
'86,  6H2. 

—  use  of,  at  Hell  Gate,  '85,  716,  721, 

724;  '86,680,682.683. 
Gun-cotton  compared  with  dynamite, 

'81,  58. 
Corrosion  of  copper  cases  at  Hell  Gate, 

'86,  084. 
Methods  used  at  Hell  Gate,  '86,  680, 

686. 
Fuses  nsed  at  Holl  Gate,  '86,  687. 
Batteries  used  at  Hell  Gate,  '86,  687, 692. 

—  Waddiuffton,  N.  Y.,  '82,  2466. 

Ratio  between  rock  broken  and  explo- 
sives used,  '80,  500;  '81,  864; 
'83,  541 ;  '86,  685. 

FasciDes.    (See  Mats.) 
Filtration  of  water  for  domestic  nse, 

'80,  2;I61 ;  '86,  v  022, 2034. 
Fisb.    Propagation  of,  '82,  552. 
Floods.    (See  Kivors.) 
Foandations.     (See  .  Breakwaters, 

Canals,  Cribs,  and  Piers.) 
Freig^ht*    (See  Transportation.) 
Oaug^es.    CouHtniction  of  permanent, 

'83, 1313. 
Oaufftnii^  rivers*    (See  Surveys.) 
Oradiniir   banks.     (See   Hydranlic 

grading.) 
Gulf  of  Mexico.    Littoral  currents 

in,  '81,  1353, 1369. 
Shoaling  of  area  at  month  of  Missis^ 

sippi    River,    '80,    113S;    '81, 

1263;  '82,  i:)29;  '83.  1041 ;  '84, 

1243;  '85,  1386;  '86. 1235;  '87, 

1355. 

Harbors. 

1.  General  consideraliona.    2.  Harhora  of 
refuge,    3.  Improvement  of  harbors, 

1.  GSKKRAL  COMSIDRRATIONS.. 

Harbors. 

Jurisdiction  of,  by  the  United  States, 
•81,  742,  766,  844,  2422;  '82, 
2045;  '83,  1696;  '87,724. 

Injury  to,  from  artificial  deposits,  *80, 
1773 ;  '81, 1679, 2485 ;  '83, 1696 ; 
'85,  1820;  '86,  1092;  '87,  724, 
1983.  (See  also  Rivers,  injury 
to.) 

Anchorage  area,  determination  of,  '84, 
579;  '85,531. 

2.  Harbors  of  rrfuoe. 

Of  refuge  from  storms.  (See  in  Index 
of  Works,  Harbors  of  refuge ; 
also  Delaware  Breakwater, 
Grand  Marais,  New  Haven, 
Sand  Beach,  and  Sandy  Bay 
harbors.) 

—  danger  of  parallel  entrance  piers, 

'80,  2021 ;  '82,  2296. 


Harbors—Con  tinned* 
Of  refugCf  advantage  of  exterior  over 
interior,  '82, 2295. 

—  deecription  of  Dublin,  Ireland.  '81, 

1057. 
Kurrachee,  East  Indies,  '81, 1062. 

—  from  toe,  essentials  of,  on  MiBsissippi 

River.  '82, 1769. 
iron  barriers  proposed  in  Delaware 

River,  '82,  786;  '85,  842. 
Qoating  pontoons  proposed,  '86, 

em ;  '87,  804.    (See  also  Har- 

bors  of  refuge  from  ice  in  Index 

of  Works,) 

3.  IMPROVEBCKNT  OF  HARBORS. 

Improvement  of,  hy  breakwaters.    (See 
Breakwaters.) 

—  dikes.    (See  Dikes.) 

—  dredging.    (See  Dredging.) 

—  jetties     (See  Jetties.) 

—  piers.    (See  Piers.) 

—  rock  removal.    (See  Rook  removal.) 
Hurdle  dike^    (See  Dikes. ) 
Hydraulic  dredft^es.  (SeeDro<lffes.) 
Hydraulic   ffradingr*     (See   Shore 

protection  and  Water-jet.) 
Hydraulic  mining:.    Description  of 

method,  '82,  2546,2551. 
Volume  of  water  used,  '82, 2611. 
Detritus  furnished  by,  '82,  255(5,  2620; 

'83  2543. 
Effect  on  rivers,"  '81,  2485,  2494;  '82, 

2543,2548;  '83, 1690;  '87, 1983. 
Grades  of  mining  tunnels  in  California, 

'82,  5553. 
Hydraulics*    (See  also  Surveys.) 
Jf'ormulas  relating  to,  '82, 2481. 

—  for  discharge,  '83.  1349,  1359;  '85, 

2586. 

—  for  mean  velocitv  and  slope,   '82, 

2480;  '83,  1349;  '86,  1302. 

—  for  height  of  swell  on  dams,  '87, 1306. 

—  waves,  '87,  1965. 

Ratio  of  surface  to  mean  velocity,  '85, 
2580,2597,2613:  '87,  1229. 

—  mid  depth    to    mean  velocity,  '84, 

1620;  '87,2706. 
Ice.  formation  of  in  Allegheny  River, 
'80,  1771. 

—  Buffalo  Harbor,  '87, 2353. 

—  Delaware  River,  '81,  822;  '82,  732, 

959;  '83,744. 

—  Delaware  and  Chesapeake  Canal.  '82, 

955. 

—  Upper  Mississinpi  River,  '84, 1620. 
Crashing  strength  of,  '82,  786,7^8. 
Pressare  of,  against  piers,  '82, 785 ;  '87. 

2076. 
Displacement  of  cribs  by,   '87,  2(?5C, 
2058. 
Ice-boats,  operationH  of^  in  Baltimore 
Harbor,  '82,  9.'i5. 

—  Ddaw'nre  Riv<^r,  '83,  600. 
Ice  barbor^    (See  Harbors.) 
Iron  deposits  on  Green  River,  Ky., '80, 

1810. 
Jet.    (See  Water-jet.) 
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Jetties. 

(See  alflo  Dikes  and  Brcakwatern.) 

1.  Improvement  of  rivers  and  harbors  by. 
2.  C!<issifleation  as  io  methods  of  con- 
slruelion,    3.  MisceUaneons. 

1.  Improvement  op  rivers  and  har- 
bors BY. 

JettieSy  action  of,  in  tidal  rivers,  '85, 
681. 
KflTcct  of  voids  hi,  '82, 1434  ;  '85,  f^l. 
Improvement  of  AMskiimhA  Hiver  by,  '81, 
1114. 

—  Baltic  liarlKjre  bj,  '81,  lOfiO. 

—  Itrnnswick  Harbor  bv,  '80,  061. 

—  Charleston  Harbor  by,  *80,  924;  '83, 

879;  '86,  1()69. 

—  Chippewa  Rivor  by,  '83, 1440. 

—  Delaware  Kivcr  by,  '85,  824. 

—  Galveston  Harboi  by,  '80, 1228 ;  '81, 

J32G;  '82,1444;  '83,  1074. 

—  Holland  rivers  by,  '80,  1271. 

—  Mississippi  Kiver  at  South  Pass.  (See 

Index  of  Works. ) 

—  Newbury port  Harbor  by,  '81,  502; 

'83,  437. 

—  Pass  Cavallo  bv,  '82,  UfiH. 

—  Peusacola  Harbor  by,  '81, 1179;  '84, 

1162. 

—  Sabine  Pass  by,  '83,  1048, 10o2;  '85, 

1423. 

—  St.  John's  River  bv,  '85,  12.S1. 

—  Savannah  Harbor  by,  '81,  1101 ;  '82, 

1147; '83.  895,907. 

—  Snsqnehanna  Uiver  by,  '80,  596. 

—  Volusia  Bar,  Fla.,  by,  '82,  1201. 

2.  Classification  of  jetties. 

Brush  and  stone,  '80,  .S9(i,  922, 924, 9(>4, 
1228,1271 ;  '81,  502,  1044,  10.Vi, 
1061, 1101, 1114, 1179, 132H;  '82, 
1147,1201,  1445,  1468:  '83,  879, 
895,907,1048,  1052,  1074,1440; 
'84,  1162,  1163;  '85,  824,  1251, 
1423;  '86,  1069. 

Piles  and  stone,  '83,  437,  584. 

Gabions,  '80,  1208,  1222. 

—  failure  of,  at  Galveston,  '86,  1295. 
Concrete  blocks,  '80, 1126. 

2.  Miscellaneous. 

Cost  of  various  forms,  '80,  928 ;  '81, 

1067,  1123,  1132, 13:>6;  '83,6:-8. 
Scour  along  sides  of,  '852, 111>6. 
Slioaliug  at  ends  of,  '84,  1245. 
Action  of   teredo  on  mats,  '82,  1188; 

'86,  1312. 
Jfurisdiction  of  harbors  and  rivers. 

(See  Harbors.) 
Kjran  process  for  preserving  timber. 

(See  Timber.) 
Lakes.    Northern  and  Northwestern. 
Water  level  ot,  '80,  2636;  '.1,  2800; 

'82,  2344 ;  '84.  2011 ;  '86, 1844, 

'87,  1983,  2217,  22Gi,  2417. 
Extreme  oscillations  of  Lake  Superior, 

'87,  198;^. 
Effect  of  deepening  outlets  to,  '82, 2470. 


E.evees«  Value  of,  in  river  improve- 
ment, '83,  2148. 
Use  of,  in  improvement  of  Mississippi 
River,'81,2731, 2740;  '82,  :^53, 
2766;  '83, 2148 ;  '84,  2422;  '85, 
1713, 2547, 2566,  2873;  '87, 27()6. 
Section  of,  on  Mississippi  River,  '84, 

2863,  2866. 
Closure  of  crevasses  in,  '84.  2866. 
Protection  against  crawfish,  '84,2863. 
Levels  and  levelini:*  (See  Surveys.) 
Locks*    (See  Canals  ami  Dams.) 
iVIaps.  device  for  iirin ting  signs  ou,  '85, 

2898. 
Mattresses.  (See  also  Dams,  Dikes, 
Jetties,  and  Shore  protection.) 
Of  brush  described,  '80,938,944,  1211, 
i:W),  1419;  '81, 1044,  l:«8.  WM, 
1,')07, 1560, 1598,  Plate  XV,  1610, 
1614.  l&VJ ;  '82, 1201, 1362, 14:15, 
1444, 1455, 14()6, 1473, 1500, 1598, 
1601, 1603, 1613, 16:«),  1647;  '83, 
943,  i:J09,  1312, 1316, 1318, 1:^26 ; 
'84,  942;  '85,  2988,  Plates  UI, 
IV,  and  V;  '87,1387. 

—  compression  of,  *87, 1387. 

—  buoyancy  of,  '80,  1211. 

Wire  net  machine  for,  '81,  1625,  1(^ 

16:t2. 
Cane,  '80,  1146,1210;  '82,  13C2. 

—  bnoyancv  of,  '80,  1211. 

—  cost  of,  '80,  1146. 

With  attached  wings,  '80,1380;  '87, 

78«». 
Boat,  described,   '80,  1419;  '81,  1507, 
1508. 
meters.  Current*    (See  Surveys.) 
nininiirf  lljrdraalic.  (See  Hydraulic 

mining.) 
movable  dams.    (Soe  Dams.) 
Nitro*f?lyeerine«    (See  Explosives) 
IVorthern     and     Northwestern 

Lakes.    (See  Lakes.) 
Pasquean    urfckets.     (See  Dams, 

Movable. ; 
Phoiovraphy*  results  at  explosion  of 

I'lood  Rock,  '86,  691,  716. 
Piers.    (See  also  Crib-<.) 
Occupation  of,  bv  private  parties,  '80, 

2195 ;  '85,  2255,  2257. 
Foundations  for.    (See  Cribs.) 
Parapet  form  of  superstructure,   '84, 

2144;  '85,2279,2307. 
Careening  of,  at  Marcus  Hook,  Pa.,  '83, 

616. 
Disadvantages  of  parallel,  '80,  2021; 

'82,  2296. 
Accumulation  of  shore  drift  at,  '82, 582. 
Sconr  at  ends  of,  '84,  1966. 
Rendered  sand-tight  by  brush,  '80,  1906. 

—  sheet-piling,  '80,  1906,  1914,  1916; 

'81,2078;  '82,2138. 
Iron  pier  at  Lewes,  Del.,  '82, 782 ;  '86, 
838. 

—  proposed  in  Delaware  Bay,  *82,  786; 

'85,  842. 
Piles  driving  methods  discussed,  '82, 
1716;  '83,  11H5,  1249. 

—  by  steam  hammer,  '83,  1185,  1270, 

1272. 
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Piles—Continned. 
,  Driven  by  drop  haminer,  ^dd,  1185. 
water-jet.    (See  Water- jet.) 

—  yarioas  methods  compared,  '83, 1185, 

1249. 

—  in  Bandy  soils,  *83,  1249. 

—  records  of,  on  Mississippi  River,  '84, 

1505,  1519. 

—  descriptcou  of  drivers  on  Mississippi 

River,  '82, 1719;  '83,  1251. 

Siistaiiiiug  power  of,  '86, 1982;  '87, 970. 

With  square  ends,  '80,  2261. 

Hollow  cast-iron,  '80,  612:. '82,  716; 
'85,  842. 

Cypress,  dnrability  of,  '83,  1132. 

Plan  of,  for  soft  bottom,  '87,  970. 

Brooming  of,  in  driving,  '82,  2164. 

Lifting  of,  by  ice,  '81,  618. 

Method  of  securing  on  rock  bottom,  '82. 
2137. 

Sheet,  nse  of,  in  Jetties,  '83,  437. 

Driven  butt  down,  '81,  1555. 
Powder.    (See  Explosives.) 
Puddle.    Remarks  on,  '84,  2331. 
Pumps.    (See  Hydraulic  dredges.) 
Uaek*n-rock.    (See  Explosives.) 
Railroads.    (See  Transportation.) 
Rainfall*     (See   also    Canals,  water 
supply  for. ) 

Effect  of  forests  upon,  '84,  662. 

Ratio  of,  to  drainage,  '81,  1778. 

Amount  on  Columbia  River,  '8(L  2302. 

—  Great  Lakes,  '82,  2344. 

—  MiBsUsippi  Miver,  Upper,  '80,  1591, 

1599, 1612 ;  '81, 1778, 1801 ;  '83, 
1458,  1467;  '84,  1622. 
Basin,  '84,  1615, 162i. 

—  Pnnta  Rosa,  Fla.,  '82,  1207,  1228. 

—  St.  Louis,  '84,  1615. 

—  San  Dit'go,  Cal.,  '80,  2246. 
Reservoirs.  Improvement  of  ri  vers  by, 

'80,  1590,  KWl,  1659. 1952;  '81, 

1761, 1765, 1770, 1809, 2492, 2747; 

'83, 1455, 146:},  1472, 1475;  '85, 

1747;  '86, 1502;  '87, 1667, 1675, 

1686. 
Dams.    (See  Dams.) 
Regulation  of  discharge  from,  '85, 1747. 
On  Potomac  River, '84, 2321 ;  '85,2469, 

2478,  2496. 
Revetment  to  exclude  sand  frong  cban- 

nels,  '80.  1906,  1914,  1916;  '81, 

2078;  '82,2138. 

Rivers. 

1.  General  conMderations.  2.  Physical  char- 
acteristics, as  banks,  bed,  Jtoods,  slopes, 
etc,    3.  Improvement  of, 

1.  Genebal  considerations. 

Rivers,  jurisdiction  of  United  States  on. 

(See Harbors,  jurisdiction   of.) 

Injury  to,  from  artificial  deposits.    (See 

Harbors,  injury  to.) 
Bridging  of.    (See  Bridges.) 

2.  Physical  characteristics. 

Banks,  protection  of.     (See  Shore  pro- 
tection.) 
^  caving  of,  at  Memphis,  '80,  1339. 


Rivers— Continued. 
Banks,  caving  of,  on  Red  River  of  the 

North,  %0,  1586. 
on  Sacramento  River,  '80,  2238. 

—  of  gravel  on  Ohio  River,  *85,  1840. 
Bars,  ori6;in  of,  in  Mississippi  River, 

'83,  2373. 
Bed,  changes  produced  by  ice,  '80, 1771 ; 

'82,695.  ^        r        ,  y 

—  excessive  depth  of  Potomac,  '83, 781. 

—  sand-wave  movement  in,  '83,  2195, 

2197,2210,2216,2224,2230;  '85, 
569 ;  '87, 1:551.    (Soe  also  Saud 
and  Sediment.) 
Floods  on,  Connecticut,  '80,  403. 

—  Mississippi,  '80, 1560;  '85, 2551, 2567. 

—  Tennessee,  '80,  1670. 
Discharge.    (See  Hydraulics.) 
Slope.    (See  Hydraulics.) 

3.  Improvement  of  rivers. 

Improvement  of,  by  blast! ng.    (S(ee  Rock 
removal.) 

—  chutes.     (See  Chutes.) 

—  dams.    ( See  Dams. ) 

—  dikes.    (See  Di  kcs. ) 

—  dredging.    (See  Dredging.) 

—  jetties.    (  See  Jetties. ) 

—  levees.    ( See  Levees. ) 

—  locks  and  canals.    (See  Canals.) 

—  reservoirs.     (See  Reservoirs.) 

—  rock  removal.    (See  Rock  removal.) 

—  screws.     (See  Drcdjfing.) 

—  shore  protection.   (See  Shore  protec- 

tion.) 

—  slack- water  navigation.  (See  Dams. ) 

—  water-jot.  (See  Dredging  and  Water- 

jet.) 

—  wing-dams.    (See  Dams  and  Jetties.) 
Rock  removal. 

Ft-om  Ahncpee,  Wis.,  '80,   1912;    '83, 
1G80,  1()81. 

—  Columbia  River, '80, 2293, 2295;  '83, 

2051;  '84,2255;  '85,2436;  '87, 
24H2. 

—  Delaware  River,  '81,  753;  '83,  60S, 

—  Dcs  Moines  Rapids,  '80,  1556,  1557; 

'82,1780. 

—  Detroit  River,  Mich.,  '80,  2081 ;  '81, 

2277;  '82,2374;  '85,2166;  *86, 
1843;  '87,226: 

—  Georgetown  Harbor,  D.  C,  '84,  967. 

—  Hell  Gate,  N.  Y.,  '80,  499-504;  '81, 

621-628;  '82,  651,  653;  '83, 
5:^3-540;  '85.715-723;  '86,676- 
690;  '87,(191. 

—  James  River,  '80,  650 ;  '81,  863 ;  '85, 

951. 

—  Narragansett  Bay,  '81,  558. 

—  New  River,  W.Va.,   '80,  681;  '81, 

908. 

—  Portsmouth,  N.H.,  '81,501 ;  '82,  505. 

—  Red  River,  '85,  1484. 

—  Rock  Island  Rapids,  '80, 1536;  '86, 

1452-14(;i. 

—  St.  Mary's  River,  Mich.,  '85,  2103; 

'87,  2240. 

—  WillameUe,  Oreg.,  '80,2276-2288. 
Baiio  of  explosive  to,  '80,  500;  '81, 

864;  '83,  541;  '86,685. 
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Bock  reiBOTal— OontiDned. 

JMio  of  moWa  to  broken  rock,  '86,  6fl5. 

By  ttte  of  ooffer-dams,  '85»  175:« ;  '86, 
1450,  1461.    (See  also  Batteries 
and  Explosives.) 
Sand.    (See  also  River  Bars  and  Sedi- 
ment.) 

Speeiao  gravity  of, '80,  1504. 

waves,  movement  of,  io  river-beds,  '81, 
1579.  1653;  '83,  2195.  2L97, 
i«10, 2216, 2224, 2230;  '85, 569 ; 
'87,  1351. 

Deposit' on  of,  by  meeting  of  salt  and 
fresh  water,  '80,  953. 

Mining,  iigury  to  rivers  and  harbors 
f rom .  ( See  Harbors,  tnj  ary  to, 
and  Hydranlic  mining.) 

MovemetU  o/,  controlled  by  fences,  '80, 
2016;  '81,  2211,  2236;  '83,475. 
(See  also  Shore  protection.) 

—  at  Sandy  Hook,  N.  J.,  '82,  404. 
Deposits  at  Dunkirk  Harbor,  France, 

'87,  2345. 
Transportation   of,    by    hydranlic 

dredges.    (See  Dredges.) 
Pile  driving  m.    (See  Piles  and  Water- 
Jet) 
Sawdust.    Injnry  to  rivers  from,  '81. 
1679.     (See  also  Harbors,   in- 
jnry to.) 
Scours.     Description  of  self-dnmping, 

'85,  498. 
Screw   bolts.    Best   form    for,  '84, 

1&I3 ;  '85,  1758. 
Sediment.    (See  also  Sand.) 
Method  of   detenninntion,   '87,   3090, 
3121, 3123.    Plates  I,  II,  III,  IV, 
andV. 
Amount  held  in  suspension,  '81,  16.53  ; 
'82, 2762 ;  '83,  781 ;  '86, 1299. 
Ships.    (See  Vessels.) 
Siiore  protection.    Most  economical 
nietliods    of, '82,     1366,    1602, 
1732. 
Bg  willow  planting,   '81,   1556^  '82, 
1595 ;  »86,  1009. 

—  sand  fences,  '81, 221 1,  2236 ;  '83,  475. 

—  mill  edgings,  '80,  1580. 

—  pile  revetment  tilled  with  brush,  '80, 

1839. 

—  brnsh  mattress  revetment,  '80,  1275, 

1335,  la^,  1389,  1408,  1412, 
1417, 1420, 1422, 1427,1436, 1440, 
1442, 1444,1459.1496, 1506,  1586 ; 
'81, 1374, 1524, 1552, 1562,  1598, 
Plate  XV,  1610, 1614, 1618, 1639; 
'82,  1500,1598,  1601, 1613, 16 -'S, 
1688, 1690, 1694, 1700, 17:J2;  '83, 
1193-1243,  i:U>8, 1312, 1317, 1326, 
1440,  2294,  Plate  IV,  Appendix 
L  ;  '84,  2411,  2767,  2776,  2798, 
2«35,  Plates  VIII  and  IX,  Ap- 
pendix L  ;  '85, 1566, 2776, 2795, 
2950, 3026 ;  '86, 1194, 1489 :  '87, 
1558,  1565,  2734,  2761,  2765, 
3109. 
Grading  banks  by  nse  of  water-Jet. 
(See  Water-jet.) 
Shore  revetment.  (See  Shore  pro- 
tection.) 


Sluices.    Flow  of  water  througli,  *B0, 

1621, 1623. 
Use  of,  at  ^alls  of  St.  Anthony,  'Sd, 

1565. 
Transportation  of  sand  by.     (See  Hy- 
draulic dredges.) 
For  hydranlic  mining.    (See  Hydranlic 

mining.) 
Grade  reqnired  for. '83,  1701. 
Snagrs.    (See  also  Iu<lex  of  Works,  Mis- 
sissippi River,  Missouri  Biver, 
and  Ohio  River.) 
Dimensions  of,  '80,  1743:   ^5,    1793; 
>86,1534. 
Suaff«bORtS»  Description  or,  '80, 1838, 
2234, 2284  ;  '85, 1596 :  '87, 1555. 
Sonndinics*    (See  Surveys.) 
Standards    of     measure  meat. 

(See  Surveys.) 
Steam-boats.    (See  Vessels.) 
Stone*    S|)eci6c  gravities,  '80,  2264. 
Crushing  strengtn  of,  '80,  6H9. 
Cost  of.    (S««  Index  of  Worka,  subdi- 
vittiou,  Loniracts.) 
Surreys. 
JUue-lxM  measurements  at  Jacksonville. 
Fla.,  '87,  1227. 

—  use  of  steel  tape  for,  '87,  2943,  2952, 

3124. 
TriangHlaiiim     methods    <Hi    Missouri 
River,  '83,  1334. 

—  signals  for,  '87,  1228. 

LeteUoi  precision,  mt  thnds  and  re8nU<s, 
'80,  2426 ;  '83, 1335, 2175,  22ti9 ; 
'84,  2007, 244 1 ,  2454, 2547, 2581 ; 
'85,  2650  ;  '86, 1268;  '87,  2945, 
2949.2981. 

—  limit  of  allowable  error  in,  '87,  2981. 

—  value  of  Wye  level,  '87,  2981. 
Cnrrent  meters^  description  of,  '80,  1219; 

•81,  1709. 
—rating  of. '81.  1709;  '85.  2G95 ;  '87, 
1227, 2-J22, 2836, 2841, 2848, 2856. 

—  method  of  use  on  Mississippi  River, 

'80,  1518,  1528;  '81, 1709;  '83, 
2226. 
SaufidifigH,  method  on  Arkansas  River, 
'85,  1(X)9. 

—  on  Lake  survey,  '85,  2103. 

Mississippi  River,  '80,  1517. 

St.  Mary's  River,  '80,  2072;  '86, 

1803. 

—  in  swift  cnrrents,  '84,  22Ci8. 

—  rate  at  which  lead  line  sinks,  ^83, 

2268. 
Borings  with  water-Jet,  '81,  2049;  '84, 

617. 
Maps,  device  for  printing  signs  on,  '85, 

2898. 
Teredo*    (See  also  Timber.) 
Piles  covered  with  zinc  protect  against, 

'80,  1212. 
Action  of,  on  brnsh  tiats,  '86, 1312. 

—  on  creosoted  timber,  '81,  819 ;  '82, 

782. 
Tides. 
Ohservationa  at  Annapolis  Harbor,  'SI, 
872,  K74. 

—  Atlantic  City  Harbor,  '81, 833;  '87, 

815. 
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Tides— Con  tin  ned. 
Observations  at  Baltimore  Harbor,  '83, 
685. 

—  Calais,  M©.,  '87,  478. 

—  Cap©  Fear  River,  '80,  699,  706,  712 ; 

'81.927,940;  '86,997. 

—  Colombia  River,  '81,  «539,  2550. 

—  Connecticut  River,  '86, 626. 

—  Delaware  River  ami  Bay,  '80,  715, 

730,733;  '81,832. 

—  Exeter  Harbor,  N.  H.,  '81, 496 ;  '82, 

504, 

—  Galveston  Bay,  '80,  1219;  '86,  1300, 

1316. 

—  Hartford,  Conn.,  '80,  404. 

—  Hudson  River,  '85,  679. 

—  Jacksonville,  Fla.,  '87,  1229. 

—  James  River,  '80,  G50,  651 ;  '81,  866, 

896;  '83,  <Ja'). 

—  Jonesport,  Me.,  '80,  361 ;  '81,  461. 

—  Nanticok©  River,  Md.,  '80,  731. 

—  Nantucket  Harbor,  '80, 429 ;  '85, 565. 

—  Narragansett  Bay,  '81,  561. 

—  Newbury  port  Harbor,  '81,  501. 

—  New  York  Harbor,  '80, 532 ;  '85, 777. 

—  Potomac  River,  '83,  781. 

—  Portland  Harbor,  Ore^.,  '87,  2.')07. 

—  Providence  Harbor,  '80,  379,  387. 

—  Rancocas  River,  N.  J.,  '81,  71)H. 

—  Saline  Pass.,  Tex.,  '82,  1431 ;  '86, 

1280. 

—  Savannah  Harbor,  '82, 1167. 

—  Wood's  Holl,  Mass.,  '81,  546. 
Tlmlier. 

Best  form  for  wooden  beams,  '83,  148(i. 
CreosoUdy  '81,  690,  815,  818. 

—  action  of  teredo  on,  '81,  818,  819; 

'82,  789. 

—  amount  of  oil  used,  '81,  815,  818. 

—  cost  of,  '81,  690 ;  '84,  2145. 

—  eflfect  of,  '81,  818. 

—  use  of,  at  Oswego,  N.  Y..  '84,  2145 ; 

'85,  2278. 
Kyanized,  '82,  2456. 

—  cobt  of,  '82,  24r>7. 

—  strength  of,  '82,  24,59. 

Tovrs*    Dimensions  of,  on  Ohio  River, 

'82,  1990. 
Transportation. 
Effect  of  riviT  improvement  on  cost  of, 

'87,  1921,  2116. 
Water  and  rail  rates  compared,  '82, 

2497;  '87,  2129,  2KW. 
Tnnnels*    For  Washington  Aqncdncr, 

'84,  2304 ;  '85, 24.53, 2469,  2480, 

2496 ;  '86,  2045 ;  '87, 2537, 2547. 


Vessels. 

Dimensions  of  New  Yorklineev'85,781. 

Size  of  Ohio  River  coal  tows,  '84, 1685. 

Area  required  for  anchorage  of,  '84, 

579,r)85;  '85,531. 

IVashing^ton   Aqnednct.     (See 

Aqueducts.) 

IVater* 

Supply  for  canals.    (See  Canals.) 
Evaporation  of,  in  Florida,  '82, 1207. 
Filtraiion  of,  '86,  2022,  2034/ 
Analysis  of,  in  Louisville  Canal,  '87, 
1863. 

l¥ater-Jet. 

Use  of,  in  gradinp:  banks  for  shore  pro- 
tection, '80,  1444>1448;  '81, 
1502, 1011 ;  *82, 1504,  l.'i76, 1685, 
1688, 1691, 1701, 1715;  '83, 1228, 
1231.  1310,  13ir>,  1320,  1:^25, 
2296 ;  '84, 2765, 27o0,  2799, 2801, 
mi6 ;  '85, 2775,2949 ;  '87, 2915. 

—  driving  piles,  '80,  1912;  '81,  1508, 

1554, 1621 ;  '82, 1()07, 1677, 1711, 
1719,  1723 ;  '83,  lia5,  1249, 1270, 
1289, 1292 ;  '84,  2770, 2832 ;  '85, 
2.384  ;  '86,  1981 ;  '87,  3100. 

—  deepening  channels,  '82, 1595,  1610; 

•83,  12:i8;  »84,  1:^2;  '85,7(59. 
■  —  making  borings,  '81,  2049 ;  '84, 617. 

—  cleaning  rock  of  detritus,  '81,  (mI^ 

2507.  (See  also  Hydraulic  min- 
ing.) 

Waves. 

Height  of,  on  Lake  Superior,  '87,  1965. 

—  at  Sandy  Hook,  '81,  678. 

—  on  Lake  Erie,  '85, 2279. 

—  formula  for,  '87,  1965. 
Velocity  of,  '81,  683 ;  '85,  2279. 
Force  at  Oswego,  N.  Y.,  '81,  2635,  '85, 

2279. 
Action  of,  on  bars,  '81,  676-685 ;  '82, 

5a5. 

Slopes  on  breakwaters  from,  '84,  572. 
Of  sand.     (See  Sand.) 
Through  earth  at  explosion  of  Flood 
Rock,  '86,  690.  694,  705,  712. 
Willows    for   shore    protrction,    '85, 

J55(>;  *82,  1595;  '86,  1009. 
Winif-dains.  (Sco  Dams  and  Jetties.) 
Wire  nettinff.  (Sec  Dikes,  Mattresses, 

and  fcSlionj  protection.) 
Wooden  beams.    (See  Beams.) 
Wrecks*  on  PaciHc  coast,  '81.  26.36, 
2684.  (See  also  Index  of  Works, 
subject,  "Wrecks.") 
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Abert,  S.  T.,  U,  8.  Agent, 
Aqoia  Creek,  Va. 
Breton  Bay,  Md. 
Chickahominy  River,  Vft. 
Cbickamnxen  Creek,  Md. 
Colonial  Beach,  Va. 
Cnrrioman  Bay,  Va. 
Dan  River,  Va.  and  N.  C. 
French  Broad  River,  N.  C. 
Hampton  River,  Va. 
Ilnirs  Creek,  Va. 
Hunter's  Creek,  Va. 
Iieonardtown  Harbor,  Md. 
Mattaponi  River,  Va: 
Mattox  Creek,  Va. 
Neabsco  Creek,  Va. 
Nomini  Creek,  Va. 
Occoquan  River,  Va. 
Pamunky  River,  Va. 
Patnxent  River,  Md. 
Piankatank  River,  Va. 
Piscataway  Creek,  Md.  and  Va. 
Port  Tobacco  Creek,  Md. 
Potomac  and  Anacostia  rivers,  Va. 
•Potomac  River  at  Mount  Vernon. 
Qnantico  Creek^a. 
Rappahannock  River,  Va. 
Roanoke  River,  N.  C. 
St.  Jerome's  Creek,  Md. 
Stanuton  River,  Va. 
Staunton   River  between  Brook  Neal 

and  mouth  of  Pig  River. 
Totttsky  River,  Va. 
Upper  Machodoc  and  Urban  a  creeks. 
Urban  a  Creek,  Va. 
Washinffton  and  Georgetown  Harbors, 

Wicomico  River  (Great),  Va. 

Yadkin  River.  N.  C. 

York  River,  Va, 
Abraham.    (See  Kirk  &.  Abraham.) 
Adams,  G.  W^  Contractor, 

Pensacola  Harbor,  Fla. 
Adams,  T.  P.,  Assistant  Engineer, 

Arkansas  River  at  Pine  Bluff,  Ark. 
AiNSLiB, Cochran  &  Co.,  Contractors, 

Kanawha  River  (Great),  W.  Va. 
AiNSWORTH,  G.  J.,  Contractor, 

Columbia  River  (Upper)  and   Snake 
River. 
AxRXANDERf  G.,  Assistant  Engineer, 

Warren  River,  R.  I. 


Alexander,  W.  A.,  Contractor, 

Apalachicola  Bay,  Fia. 

Escambia  and  Conecuh  rivers,  Ala.  and 
Fla. 
AiXEN  &  Blaisdell,  Contractors, 

Ohio  River(except  Falls,  etc.). 

Red  River,  La.  and  Ark. 
Allen,  J.  W.,  Assistant  Engineer. 

Fox  and  Wisconsin  rivers. 
Allen,  L.  E.,  Contractor, 

Charlevoix  Harbor,  Mich. 

Frankfort  Harbor,  Mich. 
Allen,  T.  J.,  Contractor, 

New  Haven,  Conn. 
Allmendinger,  J.  M.,  Contractor. 

St.  Joseph  Harbor,  Mich. 
Almy,  G.  C,  Assistant  Engineer, 

Stoiiington  Harbor,  Conn. 
Alrichs,  U,,  Assistant  Engineer, 

Susquehanna  River,  Pa. 
Ambrose,  J.  W.,  Contractor, 

Gowanus  Bay,  N.  Y. 
American    Dredging   Company,    Con- 
tractors. 

Annapolis  Harbor,  Md. 

Baltimore.  Harbor,  Md. 

Broadkiln  River,  Del. 

Corsica  Creek,  Md. 

Delaware  Bay,  ice-harbor  at  head  of. 

Delaware  River  below  Bridesburg. 

Duck  Creek,  Del. 

Frankford  Creek,  Pa. 

Marcus  Hook,  Del. 

Maurice  River,  N.  J. 

Mispill ion  Creek,  Del. 

New  Castle,  Del. 

Onancock  Harbor,  Va. 

Potomac  River,  Washington,  D.  C. 

Rancocas  River,  N.  J. 

St.  Jones  River,  Del. 

Salem  River^  N.  J. 

Savannah  River  at  and  below  Augusta. 
■  Schuylkill  River,  Pa. 

Secretary  Creek,  Md. 

Susquehanna  River  at  and  below  Havre 
de  Grace. 

Treadhaven  Creek,  Md. 

Wilmington  Harbor,  Del. 

York  River,  Va. 
Anderson  &  Blaisdell,  Contractors, 

Volusia  Bar,  Fla. 

Savannah  River  above  Augusta. 
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AndersoK,  C.  t>,,  Asaistant Engineer. 

Ilomochitto  River,  Misa. 

Natalbany  River,  La. 
Andrews,  G.  W.,  Contractor, 

Saco  River  ( break  waer),  Me. 
Andrews,  J.,  Contractor. 

Gut  opposite  Bath,  Me. 

Merrimac  River,  Maos. 

Portsmouth  Harbor,  N.  H. 
Andrews  &  Locke,  Contractors, 

Delaware  Breakwater,  Del. 
Appleton,  C.  H.,  Contractor. 

Miwiwippi  River,  St.  Paal  to  Dea  Moines 
Rapids. 
Arnold  &  Stevens,  Contractors. 

New  HaveD,  Conn. 
Atkinson.  J.  J.,  Contractor. 

Buffalo  BayoD,  Tex. 

Miiity  River,  Tex. 
Atlantic    Dredging    Company,    Con- 
tractors. 

East  River,  N.  Y. 

Key  port  Harbor,  N.  J. 

Lnbeo  Channel,  Me. 

Newtown  Creek,  N.  J. 

Providence    River   and    Narragansett 
Bay,  R.  I. 

Raritau  Bay,  N.  J. 

Sbeopshea4l  Bay,  N.  Y. 

Ware  ham  Harbor,  Mass. 
Atlas  Dredging  Company,  Contractors. 

Cape  Fear  River,  N.  C. 
AVEUiLL,  D.  M.,  Contractor. 

Fairport  Harbor,  Ohio. 
Babcock,  H.  N.,  Assistant  Engineer.  • 

Ash  I  and  Harbor,  Wis. 

Black  Rock  Harbor,  Conn. 

Branford  Harbor,  Conn. 

Clinton  Harbor,  Conn. 

Green  port  Harbor,  N.  Y. 

Madison  Harbor,  Conn. 

Mamaroncck  Harbor,  N.  Y. 

Milford  Harbor,  Conn. 

Peconic  River,  N.  Y. 

Stamford  Harbor,  Conn. 

Wcstport  Harbor,  Mass. 
Bacon.    (See  Broderick  &,  Bacon.) 
Bacon,  11,^  Assistant  Engineer, 

Cape  Fear  River,  N.  C,  l)olow  Wil- 
minp:ton. 

Chester  River,  Md. 
Bacon,  J.  H.,  Assistant  Engineer, 

Lock  woods  Folly  River,  N.  C. 
Baonali^  Q,^  Assistant  Engineer. 

Mississippi  River,  between  mouths  of 
Illinois  and  Ohio  rivers. 
Bailey,  D.  E.,  Contractor. 

Buffalo  Harbor,  N.  Y. 
Baker,  S.  8.,  Contractor. 

Duluth  Harbor,  Minn. 

Grand  Marais  Harbor  of  Refuge,  Mich. 

Withlacoocbco  River,  Fla. 
Baker,  W.  H.,  Contractor. 

Pensacola  Harbor,  Fla. 
BalloU,  F.  K.,  Contractor. 

New  Haven,  Conn. 

Stoning  ton  Harbor,  Conn. 
Thames  River,  Conn. 
Baltimore  Dredging  Company,   Con- 
tractors. 
Corsica  River,  Md. 


Baltimore  Dredging  Company— C*nt'd. 

Susquehanna  River  at  and  below  Havre 
de  Grace. 
Bangs,  A.  M.,  Contractor, 

Charleston  Harbor,  S.  C. 
Bangs  &,  Dolby,  Contractors. 

Charleston  Harbor,  S.  C. 
Bangs,  £.  T.,  Contractor. 

Charleston  Harbor  at  Sulll  Aran's  Island, 
S.C. 

Savannah  River  at  and  below  Augusta. 
Bangs,  M..  Contractor. 

Savannan  River  at  and  below  Augusta. 
Barber,  A.  W.,  Assistant  Engineer. 

Ancloto  Harbor,  Fla. 

St.  Augustine  Harbor,  Fla. 

St.  John's  River  to  Juniper  Inlet,  Fla. 

Volusia  Bar,  Fla. 
Barber,  W.  H.,  Assistant  Engineer. 

Apalachicola  Bay,  Fla. 
Barker,  C.  S.,  Contractor, 

Alpena  Harbor  (Thunder  Bay),  Mich. 

St.  Blary's  River  and  Falls  Canal,  Mich. 

Superior  Bay  and  St.  Louis  Bay,  Wis. 
Barnett,  J.,  Contractor. 

Ashtabnla  Harbor,  Ohio. 

Erie  (Presquo  Isle)  Harbor,  Pa. 
Barney,  J.  ll.,  Assistant  Engineer. 

Cold  water  River,  Miss. 
Barrett.    (See  McKenzie  &  Barrett.  ) 
Barret.  J.,  Contractor, 

Cleveland  Harbor,  Ohio. 
Barry.  J.  J.,  Assistant  Engineer, 

Big  Hatchie  River,  Tenn. 

Big  Sunflower  River,  Miss. 

Cold  water  River,  Miss. 

Deer  River  (South  Forked),  Tenn. 
Bayless,  S.  L.,  Assistant  Engineer, 

Beaver  Bay,  Minn. 
Bay  State  Dredging  Company,  Con- 
tractors. 

Boston  Harbor,  Mass. 
Beamrn,  I.  W,f  Assistant  Engineer, 

Red  River,  La.  and  Ark. 
Beardsley,  A.  J.  &.  H.  N.,  Contractors. 

Bridgeport  Harbor,  Conn. 

FlushingBay,  N.  Y. 

New  Haven  Harbor,  Conn. 

Newtown  Creek,  N.  Y. 

Norwalk  Harbor,  Conn. 

Pawcatnck  River,  R.  I.  and  Conn. 

Sheepshead  Bay,  N.  Y. 
Beard,  W.  H.,  Contractor, 

Narragansett  Bay  (Little),   R.  I.   and 
Conn. 

Providence  River,  R.  I. 

Taunton  River,  Mass. 
Beattie,  J.,  Contractor. 

Connecticut    River    below    Hartford, 
Conn. 

New  Haven,  Conn. 

Port  Jefferson  Harbor,  N.  Y. 
Beckford,  Knox  &.  Co.,  Contractors. 

Chicago  Harbor,  111. 
Bedford,  S.,  Contractor. 
Sangatiick  Harbor,  Mich. 
White  River  Harbor,  Mich. 
Belford,  S  ,  Contractor. 

Manifltoc  Harbor,  Mich. 
Bell,  A.  C,  Assistant  Engineer. 
Calcasieu  Pass,  La. 
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Bell,  D.,  Contractor, 
Sand  Beach,  Mioh. 
Bkxnerman.    (See  Krllt   <&  Bbnner- 

MAN.) 

BbmnbtTi  J.,  Coniraetor, 

Fairport  Harbor,  Ohio. 
Bknxett,  R.  S.,  Assistant  Superintendent. 

Kentacky  River,  Ky. 
Benson  &.  MgNbb,  Contractors. 

Potomac  River,  D.  0. 
Bbntlbt,  H.  a.,  Assistant  Engineer. 

Pawtncket  River,  R.  I. 

Potowomat  River,  R.  I. 

Providence   River    and    Narragansett 
Bay. 
Benton.    (See  BrainaKd  &,  Benton.  ) 
Bbnton,  T.  H.,  Contractor. 

Elizabeth  River,  N.  J. 
Burgess.    (See  Shumway,  Bubgbss  & 

Co.) 
Bkrner.    (See  Schwarz  &  Bernbb.) 
Berrbk,  C,  Assistant  Engineer. 

Saco  River,  Me. 

York  Harbor,  Me. 
Bibtrt.    (See  Geryin  &  Bibtrt.) 
Birch,  H.,  Contractor. 

Nomini  Creek,  Va. 

Rappahannock  River,  Ya. 
Bird,  C.  M.,  Assistant  Engineer. 

Chincoteagne  Bay  to  Delaware  Bay. 

Pocomoke  River,  Md. 

Sassafras  River,  Md. 
Bird,.  H.  D.,  Assistant  Engineer. 

Appomattox  River,  Va. 
Black.    (See  Harris  &  Black.) 
Blaisdell.     (See    Allen    &     Blais- 

dell.) 
Blaisdell,  A.  H.,  Assistant  Engineer. 

Missouri  River  from  mouth  to  Fort  Ben- 
ton. 
Blaisdell  &  Anderson,  Contractors. 

Savannah  River  above  Aagnsta. 

Volusia  Bar,  Fla. 
Blanchard  <&  McAlpine,  Contractors. 

Sand  Beach,  Mich. 
Bluxdon.    (See  Tdomas  &  Blundon.) 
Blunt,  W.  G.,  Assistant  Engineer, 

Missisnippi  River,  between  month    of 
Ohio  River  and  Head  of  Passes. 
Boalt.    (See  McDonald  &  Boalt.) 
Bod  well  Granite  Company,  Contractors. 

Rockland  Harbor,  Me. 
BoscuKK,  A.,  Assiatant  Engineer. 

Humboldt  Bay  Harbor,  Cal. 

Sacramento  und  Feather  rivers,  Cal. 

Smith's  River,  Cal. 

Wilmington  Harbor,  Cal. 
Both,  A.  C,  Af^sistant  Engineer. 

Plarrisecket  River,  Me. 

Moosebec  River  at  Jonesport,  Me. 

Narragaugus  River,  Me. 
BoTHFiBLD,  H.  F.,  Assistant  Engineer. 

Boston  Harbor,  Mass. 

Gloucester  Harbor,  Mass. 

Hingham  Harbor,  Mass. 

Hull  Harbor,  Mass. 

Lynn  Harbor,  Mass. 
BouKBR,  J.  A.,  Contractor. 

Black  Rock  Harbor,  Conn. 


BoUKBR,  J.  A. — Con  tinned. 

Nantucket  Harbor,  Mass. 

New  Haven  Harbor,  Conn. 

Shrewsbury  River,  N.  J. 

Stonington  Harbor,  Conn. 

Thames  River,  Conn. 
Boyd.    (See  Shadbolt,  Boyd  &  Co.) 
BoYNTON  Brothers,  Contractors. 

Hingham  Harbor,  Maes. 

Scituate  Harbor,  Masa.  * 

Brady,  J.,  Contractor. 

Brunswick  Harbor,  Ga. 
BiiAGDON,  C.  H.,  Contractor. 

Ricbmond  Island,  Me. 
Brainard  &  B£NTO!<f,  ContraotoTS. 

Paw  tucket  River,  R.  I. 

Staten  Island  and  New  Jersey  Channel. 
Braixard,  £.,  Contractor. 

Black  Rock  Harbor,  Conn. 

Canarsie  Bay,  N,  Y. 

Gowanus  Bay,  N.  Y. 

New  London  Harbor,  Conn. 

New  York  Harbor  (Gedneys  and  Main 
Ship-Channel). 

Paasaic  River,  N.  J.,  below  Newark. 

Pawtucket  River,  R.  I. 

Shrewsbury  River,  N.  J. 

Woodbridge  Creek,  N.  J. 
Bretherton,  a.  S.,  Contractor. 

Ontonagon  Harbor,  Mich. 
Bkidgewater  Iron  and  Steel  Com- 
pany, Contractors. 

Sandy  Bay,  Mass. 
B1.0ADLEY,  T.  C,  Assistant  Engineer. 

Missouri  River  from  mouth  to  Sionx 
City. 
Brock,  F.  A.,  Contractor. 

Brazos  River,  Tex. 
Bi.ODE  ICK  &  Bacon,  Contractors. 

Mississippi  River,  between  months  of 
Illinois  and  Ohio  rivers. 
Brooks,  Joslyn  &  Co.,  Contractors. 

Sand  Beach,  Mich. 
BuoNDWAY.    (See  Wooten  &  Bkond- 

way). 
Brown,  C.  A.,  Contractor. 

Delaware  Breakwater,  Del. 
Bi  OWN,  E.  G.,  Contractor. 

Elizabeth  River,  N.  J. 

Rahway  River,  N.  J. 
BiJOWN,  II.  S.,  Contractor. 

Galena  River  and  Harbor,  111. 

Mississippi  River,  from  Des  Moines  Rap- 
ids to  mouth  of  Illinois  River. 
Browx,  II.  S.,  &  Co.,  Ctntractors. 

Cuivre  Kiver,  Mo. 

Mississippi  Kiver,  from  St.  Paul  to  Les 
Moines  Rapids. 
Brown,  W.  H.,  Contractor. 

Delaware  Breakwater,  Del. 

Savannah  River  above  Augusta. 
Brunner,  F.,  Contractor. 

Aransas  Pass  and  Bay,  Tex. 
Bryan,  J.  A.,  Contractor. 

St.  John's  River,  Fla. 

Volusia  Bar,  Fla. 
Buchanan,  J.  C,  Assistant  Engineer. 

Bayou  and  Pass  Manchac,  La. 
B URGER.    (See  Rand  <&  Burqeb.  ) 
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BuROWTir,  C.  P.  E.y  A$M9tant  Engineer. 

JamM  River,  Va. 
BUKKK,  W.  H.,  AMialafU  BmghMer. 

Galveston  Harbor,  Tex. 
BuRNKT  4t  Co.,  Cimtraetar, 

Falls  of  Ohio  River. 
BuRNBTT  A  Ross,  Contrafft9r. 

GalvestoD  Haibor,  Tex. 
BUHNSTT,  R.  S.,  Contractor. 

Altamiba  River,  Ga. 
Bu*^KET,  J.,  A8$i8tant  Emgihoor. 
Bayon  Pierre,  La. 
Big  Hatchie  Kiver,  Tenn. 
Mississippi   River,  between  montb  of 
Ohio  River  and  Head  of  Passes. 
Burrows.  F.  8.,  ABtutant  Bngintw, 
Bayon  r'Arbonne,  La. 
Bayou  Macon,  La. 
Belamy  River,  N.  H. 
Cassidy'B  Bayon,  Miss. 
Cypress  Bayon,  Tex. 
Deer  Creek,  Miss. 
Mississippi   River,  between  month  ol 

Ohio  River  and  Head  of  Passes. 
Monroe  Harbor,  La. 
Ouachita  and  Black  rivers,  La.  and  Ark. 
Red  River,  La. 
Byram,  W.  H.,  Astiitant  Enginoer. 

Arkansas  River  at  Pine  Bluff,  Ark. 
Byrnks.    (See  Hitchcock  A  Byrnks.) 
Cackey.    (See  Stubus  6l  Cackky.  ) 
Caffbb,  O.  N.,  A$9i9tant  Engineer, 
Mississippi    River,   from    Des   Moines 
Rapids  to  month  of  Illinois  River. 
CALDWkLL,  J.,  Contractor, 
Ashtabula  If  arbor,  Ohio. 
Caler.  J.,  Contractor. 
ChicKahominy  River,  Va. 
James  River,  Va. 
Caler,  J.,  <&  Co.,  Contractor; 
Archers  Hope  Kiver,  Va. 
Currituck    Sound,  Coanjok    Bay,  and 

North  River  Bar,  N.  C. 
James  River,  Va. 
Pagan  Creek,  Va. 
St.  Jeromes  Creek,  Md. 
Calumkt  and  Chicago  Canal  and  Dock 
Company,  Contractor9, 
Calumet  Harbor,  HI. 
Canada.    (See  Mosrly  A  Canada.) 
Canady.  B.  W.,  Contractor, 

Neuse  River,  N.  C. 
Carkin,  Sticknky  &  Cram,  Contraeioro, 
Ashtabnla  Harbor,  Ohio. 
Au  Sable  River  and  Harbor,  Mich. 
Belle  River,  Mich. 
Cheboygan  Harbor,  Mich. 
Clinton  Kiver,  Mich. 
Detroit  River,  Mich. 
Manistee  Harbor,  Mich. 
Portage  L-ike,  Mich. 
Saginaw  River,  Mich. 
St.  Mary^s  Kiver  and  Falls  Canal. 
Sandusky  City  Harbor,  Ohio. 
Toledo  Harbor,  Ohio. 
Carmody.    (See  Shipman  &.  Carmody.) 
Carmody  &  Maple,  Contraciora, 

Wabash  River,  lud. 
Carp  nier,  E.  J.,  Aaaiglant  Engineer, 
Middleport  Uaybpr,  Ohio. 


Carpenter,  E.  J.*-€onHnaed. 
Ohio  River  (except  Falls,  eio.). 
Ohio  River  at  Rochester,  etc. 
Carrel,  F.  J.,  A8$i$tant  Engineer. 

Snake  River,  Wash. 
Carruthers,  T.  H.,  Contraetor. 

Kentncky  River,  Ky. 
Carson,  J.  P.,  Aeeietant  Engineer, 

Broad  River,  S.  C. 
Cary,  J.  L.,  Assistant  Bngiineer. 
Tennessee  River  at  and  below  CliAtta- 
nooga. 
Case,  J.  H.,  Contraeler. 

Oswego,  N.  Y. 
Casgrain,  W.  T.,  Comtraetor. 
Ontonagon  Harbor,  Mich. 
Sheboygan  Harbor,  Wis. 
Cashen,  McKay  ifc.  Co.,  Contractore. 
Skagit,  Stielaqnamisn,  and  Nootsack 
rivers,  Wash. 
Cats,  C.  £.,  Omtraetor. 

Tangipahoa  River,  La. 
Chalmers.    (See  Holmes 6l  Chalmers.) 
Chamberlain,  W.,  Contraeior, 

Kahway  River,  N.J. 
Chandler  Brothers,  Contraoters, 

St.  Clair  Fiats,  Mich. 
Chapman,  A.  F.,  Contractor. 

Sodus  Harbor  (Great).  N.  T. 
Chapman,  J.E.,  Contractor. 
Bostou  Harbor,  Mass. 
Portland  Harbor,  Me. 
Charleston  Dredoino  Company,  Con- 
tractors. 
Ashley  River,  S.C. 
Wappoo  Cut,  8.  C. 
Chase,  E.  A.,  Assistant  Engineer, 
Big  Sandy  Kiver,  W.  Va.  and  Ky. 
Guyandotte  River,  W.  Va. 
Cheney.    ( See  Trumbull  &,  Cheney.  ) 
CiucAGO  Dock  and  Dredging  Company, 
Contractors. 
Calumet  HarlM>r,  III. 
Chicago  Harbor,  111. 
Chicago   Lumbering   Company,    Con- 
tractors, 
Manistique  Harbor,  Mich. 
CniLDS,  W.  M.,  Aseistant  Engineer, 
Mississippi  River,  between  month  of 
Ohio  Ri  ver  and  Head  of  Passes. 
Church,  D.  W.,  Assietant  Engineer. 
Missouri  River,  from  month  to  Sionx 
City. 
Churchill,  J.  C,  Assistant  Engineer. 
Lake  Cham  plain  Channel,  etc. 
Wad  ding  ton  Harbor,  N.  Y. 
Cincinnati  Iron  Company,  Contractors. 

Ohio  Kiver  (except  Falls,  etc.). 
Clark,  D.  A.,  Assistant  Engineer. 

Ohio  River  (except  Falls,  etc.). 
Clark,  J.,  Contractor, 

Ohio  River  (except  Falls,  etc.). 
Claybrookk,  J.  P.,  Assistant  Engineer, 

Ohio  Kiver,  Falls  of. 
Cleary,  J.,  Contractor, 
Mississippi  Kiver,  between  months  of 
Illinois  and  Ohio  rivers. 
Clendinen  &  Graham,  Contractors. 

Ohio  Kiver  (except  Falls,  etc.). 
Cleveland,  Brown  A  Co.,  Contractore, 
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Cleveland,  Brown  &  Co.— Continued, 

Ash  tab  n  la  Harbor,  Ohio. 

Erie  (Presque  Isle)  Harbor,  Pa. 

Port  Clinton  Harbor,  Ohio. 
Cloud,  J.  A.,  Omtractor. 

St.  John's  River  and  Femandina  Har- 
bor, Fla. 
COCHlt AN.  (See  AiNSLIK,  CocnKAN  A,  Co. ) 
CoDD,  E.J»,6l  Co.,  Contraelara. 

Norfolk  Harbor,  Va. 
Cole,  C.  M.,  Contractor, 

Mississippi  River,  from  Des Moines  Rap- 
ids to  month  of  Illinois  River. 

Ohio  River  (except  Falls,  etc.). 
Cook,  J.  W.,  Contractor. 

Ohio  River  (except  Falls,  etc.). 
Coolky,  L.  E.,  Jitistant  Engineer, 

Missouri  River,  from  month  to  Sionx 
City. 
Collins,  H.  CAstistant  Engineer, 

Amite  River,  La. 

Bayou  Chi  to  River,  Miss,  and  La. 

Bayou  Courtablean,  La. 

Bayou  Falia  River,  La. 

Bayou  Teche,  La. 

Bayou  Fusilier,  La. 

Carthage  aud  Jackson  harbors. 

Cashie  River,  N.  C. 

Grand  Lake,  La. 

Natalbany  River,  La. 

New  Orleans,  La. 

Tangipahoa  River,  La. 

Tchefuncte  River,  La. 

Tickfaw  River,  La. 

Water  courses  in  Louisiana. 

West  Pearl  River,  Ln. 
Colorado  and  Santa  F£   Railroad, 
Contractors, 

Galveston  Harbor,  Tex. 
Conglkton,  T.  J.,  4&  Brother,    Con- 
tractors. 

Kentucky  River,  Ky. 
CoNLKY,  O.  J.,  Contractor. 

New  Haven  Harbor,  Conn. 
CONSTANTINK,  I).,  Contractor, 

Chester  River,  Md. 

Choptank  River,  Md. 

James  River,  Va. 

Onancock  Harbor,  Va. 

Pocomoke  River,  M<1. 

St.  Jerome's  Creek,  Md. 

Urban  a  Creek,  Va. 
Coon  &  Moonry,  Contraoiore, 

Susquehanna  River,  Pa. 
CooPKR.    (See  Tki'Man  &  Cooper.) 

CORLKTT.     (See  DkWAR  &  CORLBTT.  ) 
CORLKTT,  J.,  Contractor. 

Pentwate.r  Hnrbor,  Mich. 

White  River  Harbor,  Mich. 
Corn  well,  C.  L.,  Assiatant  Engineer, 

Ohio  River,  Falls  of. 
Cotton,  F.  B.,  Contractor. 

Delaware  River  below  Bridesbnrg. 
CoiTON,  J.  P.,  Assistant  Engineer, 

Block  Island  Harbor,  R.  I. 

Taunton  River,  Mass. 

Warehnm  Harbor,  Mass. 

Wood's  Holl  Harbor,  Mass. 
Covington  Dock  Company,  ConttikQtori* 

Ohio  Biyep  ^e^oe|>t  Yv^\\^^  ©to.). 


Cox.  J.  J.,  drntraeUnr. 

Kentucky  River,  Ky. 
Coyne,  J.,  Contractor. 

Ohio  River  (except  Falls,  ete.). 
Craig,  N.  B.,  Assistant  Engineer, 

Mississippi  River,  between    mouth  of 
Ohio  River  and  Head  of  Passes. 
Crawford,  H.,  Contractor. 

Kanawha  River  (Groat),  W.  Va. 
Crescent  City  Wrecking  Company, 
Contractors, 

Ohio  River  (except  Falls,  etc.). 
Crosman,  C.  Assistant  Engineer, 

Ahnapee  Harbor,  Wis. 

Menomonee  Harbor,  Mich,  and  Wis. 
Crozer,  W.  C,  Assistant  Engineer. 

Cuniborlaiul  River  (above Nashville). 

Cumberland  River,  Ky. 
Culbrrt  Brothers,  Contractors, 

Calumet  Harbor,  111. 
CULPEPPKR,  H.  E.,  Contractor , 

Chickahominy  River,  Va, 

Pagan  Creek,  Va. 
CULVKR,  D.  E.,  Contractor, 

Potomac  River,  D.  C. 
CuMMiNGS.    (See Morris  <&  Cummings.) 
Cumminos,  S.  R.,  Contractor, 

Cheesequakes  Creek,  N.  J. 

Delaware  Breakwater,  Del. 
Cummings,  T.,  Contractor, 

Wilmington  Harbor,  Del. 
Cunningham,  L.  A.,  Contractor, 

Volusia  Bar,  Fla. 
CURRIE,  C,  Contractor, 

Sand  Beach,  Mich. 
CURRIB,  D.  M.,  Assistant  Engineer, 

Mississippi  River,  between  mouths  of 
Illinois  and  Ohio  rivers. 
CURRITT,  J.  F..  Contractor, 

Poi*tsiiioiit1i  Harbor,  N.  H. 
Curtis,  W.  R.,  Assistant  Engineer, 

Brunswick  Harbor,  Ga. 

Cumberland  Sound,  Fla.  and  Ga. 
Cutler  &.  Savidgr,  Contractors, 
•  Grand  Haven  Harbor,  Mich. 
Dabnky,  T.  J.,  Assistant  Engineer. 

Mis.MHsippi  River,   between  mouth  of 
Ohio  and  Head  of  Passes. 
Dager,  J.  H.,  Assistant  Engineer. 

Brandy  wine  River,  Del. 

Delaware  River. 

Wilmington  Harbor,  Del. 

Susquehanna  River,  Pa. 
Daggk'IT,  T.  W.,  Contractor, 

Waccamaw  River,  N.  C. 
Dakb,  D.,  Contractor. 

Frankfort  Harbor,  Mich. 
Dale,  H.  8.,  Contractor. 

Frankfort  Harbor,  Mich. 

Grand  Haven  Harbor,  Mich. 

Manistee  Harbor,  Mich. 
Daly.    (See  McDermott  &  Daly.) 
Daly,  C,  Contractor.   ■ 

Waddington  Harbor,  N.  Y. 
Daly,  W.  J.,  Contractor. 

Sackett's  Harbor,  N.  Y. 
Darling,  J.  P.,  Assistant  Engineer. 

Beaufort  Harbor  and  New  River,  N.  C. 

Ca|)e  Fear  and  Waccamaw  rivers,  N.  C. 

Lillingtoo  Riveri  N.  G. 
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Darung,  J.  P.— Continaed. 

Lynches  River,  B.  C. 

New  Berne  to  Beaufort,  N.  C. 

New  River,  N.  C. 

Pamlico  and  Tar  River,  N.  C. 

Town  Creek,  N.  C. 

Wateree  River,  8.  C. 

White  Oak  River,  N.  C. 
Darrau.    (See  Walteu  &,  Darkaii.) 
Daubenby,  Gm  AiHstant  Engineer, 

Atlantic  City  Harbor,  N.  J. 

Cumberland  Sound,  Fla  and  Ga. 

Port  Royal  River,  S.  C. 
D'AuRiA.  L.,  Aseietant  Engineer. 

Atlantic  City  Harbor, N.  J. 
Davenport,  R.,  AsHatant  Engineer, 

Cannon  River,  Minn. 

Minnesota  River,  Minn. 

Missiasippi  River,  reservoir  at  sources. 

Mississippi  River,  above  Falls  of  St.  An- 
thony. 

Red  Lake  River,  Minn. 

Red  River  of  the  North,  Minneeota  and 
Dakota. 
Davidson,  P.  8.,  Contractor. 

Mississippi  River,  St.  Paul  to  Des  Moines 
Rapids. 
Davis,  DA.,  Contractor, 

Appomattox  River,  Va. 
Davis,  C.  B.,  Aseietant  Engineer, 

Missouri  River,  fiom  mouth  to  Sioux 
City. 
Davis,  C.  E.,  Contractor. 

Hyannis  Harbor  (breakwater),  Mass. 

WoodVs  HoU  Harbor,  Mass. 
Davis,  \-\  S.,  Assistant  Engineer. 

Mississippi   River,   between  month  of 
Ohio  River  and  Head  of  Passes. 
Davis,  J.  C.  &  J.  H.,  Contractors. 

Sandusky  City  Harbor,  Ohio. 
Davis,  J.  H.^  Af^sistant  Engineer. 

Mississip]!!  River,  between   mouth  of 
Ohio  River  and  Head  of  Passes. 
Davis,  N.  S.,  Assistant  Engineer, 

C'alcnsivu  River,  La. 

YsilabuKha  River,  Miss. 
Davis,  S.  D.,  Contractor, 

Ohio  Kiver  (except  Falls,  etc.). 
Davis,  S.  H.,  Contractor. 

Sacramento  and  Feather  rivers, Cal. 
Davis,  W.  S.,  Assistant  Engineer. 

Bear  Creek,  Miss,   (branch  of  Yazoo 
Kiver), 

Big  Black  River,  Miss. 

Loosascoona  River,  Miss. 

Roel)uck  Lake,  Miss. 

TchnJu  Lake,  Miss. 
Dawes,  Irish  &  Co.,  Contractors. 

Muskiiifrum  River,  Obio. 
Dk  CoiTKS,  G.  A.,  Contractor. 

Vdlusia  Bar,  Fla. 
Db  Lano,  C.  II.,  Contractor,  . 

Ticouderoga  River,  N.  Y. 
Delaware  and  Chesapeake  Improve- 
ment Company,  Contractors. 

Delaware  River  below  Bridesburg. 

Wilmington  Harbor,  Del. 

York  River,  Va. 
Deming  <&  OuVER,  Contractors, 

St.  Joseph  ^arbor,  Mich. 


Denis,  G.,  Contractor. 

Green  Bay  Harbor,  Wis. 

Oconto  Harbor,  Wis. 
Dennis,  C.  T.,  Contractor, 

Fairport  Harbor,  Ohio. 
Dennis,  J.  W.,  Contractor, 

Charlotte  Harbor,  N.  Y. 

Conneaut  Harbor,  Mich. 

Grand  Haven  Harbor,  Mich. 

Milwaukee  Bay,  Wis. 

Muskegon  Harbor,  Mich. 
Deverkux,  N.  A.,  Contractor, 

Charleston  Harbor,  8.  C. 
Dewaii  &  Coklett,  Contractors. 

Xtudington  Harbor,  Mich. 

Muskegon  Harbor,  Mich. 

St'.  Joseph  Harbor,  Mich. 
Dewar,  D.,  Contractor. 

Lndiugton  Harbor,  Mich. 

Manistee  Harbor,  Mich. 
Dewar  &  Wing,  Contractors. 

Black  Lake  Harbor,  Mich. 

Frankfort  Harbor,  Mich. 

Manistee  Harbor,  Mich. 
DiCKKRSON  Sc  Paulson,  Contractors, 

Rouierly  Marsh,  Ga. 

Savannah  Kiver  at  and  below  Augusta. 
DiLLADECK  &  Murphy,  Contractors 

Burlington  Harbor,  Vt. 
Dixon,  8.  O.,  Contractor. 

Racine  Hiirbor,  Wis. 
Dodge,  F.  T.,  Contractor. 

Columbia   River  (Up])er)  and    Snake 
River,  Oreg.  and  Wash. 
Dodge,  N.G.,  Contractor. 

Charlevoix  Harbor,  Mich. 

Frankfort  Harbor,  Mich. 

Green  Bay  Harbor,  Wis. 
Doer,  A.,  Assistant  Engineer, 

Shark  River,  N.  Y. 
Doerflinger,  a..  Assistant  Engineer, 

Amboy,  irom  Perth  and  South  to  wain 
ship-channel,  Raritan  Bay. 

Hudson  River. 

Mattawan  Creek,  N.  J. 

Newtown  Creek,  N.J. 

Passaic  River  nt  Newark,  N.J. 

Raritau  Bay,  N.J. 

Shoal  Harbor  and  Comptou'sCreek,N.  J. 
DoHERTY,  E.  P.,  Contractor, 

Red  RivtT,  La.  and  Ark. 
DoLBEY.    (See  Bangs  &  Dolbey.) 
DoLBEY,  M.,  Contr€Lclor. 

Charleston  Harbor,  8.  C. 
Donaldson,  J.  P.,  Contractor, 

Sand  Beach,  Mich. 
Donnelly,  J.  B.,  Contractor, 

Charlotte  Harbor, N.  Y. 

Oswego  Harbor,  N.  Y. 
Donovan,  C.y  Assistant  Engineer. 

Mississippi  River  at  its  mouth. 
DoREY,  I.  T.,  Assistant  Engineer, 

Red  River,  La.  and  Ark. 
Dougherty,  J.  B.,  Assistant  Engineer, 

Allegheny  River,  Pa. 
Douglass,  H.  S.,  Assistant  Engineer, 

Amite  River,  La. 

Bayou  Andre,  La. 

Bay  on  Black,  La. 

Bayou  De  Glaise^  La, 
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Douglass,  H.  S. ^Continued. 

Bayou  Littlo  CailloUi  La. 

Little  Lake,  La. 

Missiasippl  River,  between  month    of 
Ohio  aud  Head  of  Passes. 

3ayoa  Grand  Cailloii,  La. 
])oYLK.    (Sco  Stanton  &  Doylk.) 
Drake,  C.F.,  Cdntractor, 

Manasquan  River,  N.  J. 
Dkakb,  D.,  Contractor, 

Manistee  Harbor,  Mich. 
Drapsk,  T.,  Contractor. 

Kt.  Jones  Ki ver,  Del. 
Pu  Bois,  H.,  Contractor. 

'Dntterniilk  Channel,  N.  Y. 

CrowanuH  Bay,  N.  Y. 

Newport  Harbor,  R.  I. 
iDtJ  Bois,  H.,  &  Son,  Contractors. 

•Bridgeport  Harbor,  Conn. 

iBnttermilk  Channel,  N.  Y. 

^Canarsie  Bay,  N.  Y. 

FlusWng  Bay,  N.  Y. 

Manasqnau  River,  N.  J. 

•NtW*-  Haven  Harbor,  Conn. 

^P-iwsaic  River,  below  Newark,  N.  J. 

*outh  River,  N.  J. 
^^unbar,  C.  F.,  Contractor. 

Detroit  River.  Mich. 

Pultney  ville  Harbor,  N.  Y. 

Sand  Beach,  Mich. 

Sodns  Harbor  (Great),  N.  Y. 

SoduH  Harbor  (Little),  N.  Y. 
Dunbar  &  Sullivan,  Contractors. 

Detroit  River,  Mich. 
Ducuarmb,  Fletcher  &  Co.,  Contract- 

07'S. 

Saginaw  River,  Mich. 

St.  Mary's  River  and  Falls  Canal. 

Sand  Beach,  Mich. 
Durham,  C.  W.,  Assistant  Engineer. 

Cnivre  River,  Mo. 

Mississippi  River  (Upper),  removal  of 
'         snags,  etc. 

Mississippi  River,  St.  Panl  to  Des  Moines 
Rapids. 

Mississippi  River,  Des  Moines  Rapids 
to  mouth  of  Illinois  River. 

Mississippi  River,  Rock  Island  Rapids. 
DURKKE,  J.  H.,  Contractor. 

St.  John's  River,  Fla. 
DupiERS,  A.  J.,  Contractor. 

St.  Clair  Fiats,  Mich. 
Du PRIES,  Johnston  &  Co.,  Contractors. 

Clinton  River,  Mich. 
Duval,  A.  L.,  Assistant  Engineer. 

Green  River,  Ky.,  and  tributaries. 

Kankakee  River,  Ind. 

Rough  River,  Ky. 

Trade  water  River,  Ky. 

Wabash  River,  Ind. 
Eastern  Dredging  Company,  Contract- 
orn. 

Boston  ^Arbor,  Mass. 

Cathance  River,  Me. 

Plymouth  Harbor,  Mass. 
Pastwick,  p.  G.,  Assistant  Engineer. 

Clearwater  River,  Idaho. 

Columbia    River  (Upper)    and  Spake 
River,  Oreg.  aud  Wash. 

polnnibia  River,  Oreg. 
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Eastwick,  p.  G.—Continued. 

Neehes  River,  Tex. 

Olympia  Harbor,  Wash. 
Eaton,  N.  H.,  Contractor. 

San  Joaquin  River,  N.  Y. 
Edwards,  C.  H.,  Contractor. 

Block  Islaud  Harbor,  R.  I. 

Greenport  Harbor,  N.  Y. 

Nantucket  Harbor,  Mass. 

New  bury  port  Harbor,  Mass. 

Plymouth  Harbor,  Mass. 

Scituate  Harbor,  Mass. 

Taunton  River,  Mass. 

Thames  River,  Conn. 
Edwards,  H.  D.,  Contractor. 

Sand  Beach,  Mich. 
Edwards,  N-  M.,  Assistant  Engineer. 

Fox  aud  Wisconsin  rivers. 
Edwards,  W.  S.,  Assistant  Engineer. 

Appoquinimtnk  Creek,  Del. 

Little  Creek*,  Del. 

St.  Jones  River,  Del. 
Egan,  D.,  Contractor. 

Kanawha  River  (Great),  W.  Va. 
Elias,  G.,  &  Brother,  Contractors. 

Dunkirk  Harbor.  N.  Y. 

Erie  (Presque  Isle)  Harbor,  Pa. 

Wilson  Harbor,  N.  Y. 
Elliott,  G.  H.,  Assistant  Engineer. 

Archers  Hope  River,  Va. 

Black  River.  N.  C. 

Currituck  Sound. 

Edenton  Bay  and  Harbor,  N.  G. 

Norfolk  Harbor,  Va. 

North  Lauding  River,  Va.  and  N.  C. 

Perqnimans  River,  N.  C. 
Ellis,  T.  G.,  Assistant  Engineer. 

Conneotiont    River   above    Hartford, 
Conn. 

Connecticut    River  below    Hartford, 
Conn. 
Emerson,  E.  W.,  Contractor. 

Oakland  Harbor,  Cal. 
Emmich  &  Feith,  Contractors. 

Bayou  Bartholomew,  Ark.  aDd  La. 

Bayou  Bccnf,  La. 

Bayou  D'Arbonne,  La. 
English,  W.  B.,  Contractor. 

Humboldt  Bay  Harbor,  Cal. 
Eppinger  &  Russel,  Contractors. 

Delaware  Breakwater  Harbor,  Del. 

Lewes  Harbor,  Del. 
EWBNS,  J.,  Assistant  Engineer. 

Mississippi   River,  between  mouth  of 
Ohio  River  and  Head  of  Passes, 
EwiNO,  W.  H.,  &  Co.,  Contractors, 

Muskingum  River,  Ohio, 

Ohio  River  (except  Falls,  etc,), 
FaGan,W.,  Contractor, 

Tchefuncte  River,  La, 

Tickfaw  River,  La. 
Falbert,  P,  F.,  Contractor. 

Columbia  River,  Oreg, 
Farley,  T-  W.,  Contractor. 

Kanawha  River  (Great),  W.  Va. 
FarquhaR,  E.  H.,  Contractor. 

Pensacola  Harbor,  Fla. 
FA^RELL,  T.  M.,  Assistant  Engineer. 

Bayou  D'Arbonne,  La. 

Bayous  Roandaway  and  Vidal,  l^a. 
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Farrkll,  T.  M.<->Coniiiiued. 

Lake  PalroyrA,  La.  and  Miaa. 

Pagan  Creek,  Va. 

Yazoo  River,  Miss. 
FsAUiNQ,  U.  L.y  Controfitor. 

Delaware  Breakwater  Uarbor,  DeL 

Kanawha  River  (Great),  W.  Va. 
Frith .    ( 8ee  E m m i CK  ^  Fkxth.  ) 
Frnnkr,  J.  H.,  Contractor 

MaroaroDock  Harbor,  N.  T. 

New  Lonilon  Harbor,  Conn. 

Newport  Il.trbor,  R.  I, 

Sontbport  Harbor,  Conn. 

Taunton  River,  Mass. 
Fkkquson,  O.  W.,  A8M$tant  Engineer, 

MissiHsipjii    River,  between    tuoiith  of 
Ohio  River  and  Head  of  Passes. 
Frrais,  G.  H.,  Contractor, 

Appomattox  River,  Va. 

Archers  Hope  River,  Va. 

Cape  Fear  River,  N.  C,  below  Wilming- 
ton. 

Currituck  Sonnd,    Coanjok   Bay,  and 
NorthRiverBar,  N.  C. 

Delaware  River,  below  Bridcsburg. 

Elk  Riv«r,  M.«. 

James  River,  Va. 

North  Lauding  River,  Va.  and  N.  C. 

Potomac  River  at  Mouut  Veruou. 
FiKLD,  P.  G..  Contractor, 

Delaware  Bi-e:ikwater  Harbor,  Del. 
Finch,  R.,  Contractor. 

Grand    River,    Mich.,     below    Grand 
Rapids. 
FiNLKY,  Garkrt  &  WiLS(»N,  Contractors, 

Delaware  Breakwater  Harbor,  Del. 
Firth,  A.  J.,  A89i»tant  Engineer. 

Mississippi   River,  between    month  of 
Ohio  River  and  Head  of  Passes. 
FiSHBR,  F.  A.,  Assistant  Engineer, 

Mississippi   River,  between  mouth  of 
Ohio  River  and  Head  of  Passes. 
FiSK,  C.  B.,  Assistant  Engineer. 

Shenandoah  River,  Va.  and  W.  Va. 
F18K,  N.  W.,  Contracts. 

Swanton  Harbor,  Vt. 
Fri-znuGii,  R.  H.,  Assistant  Engineer. 

Green  River,  Ky.,  and  tributaries. 
Flakb,  a.  &  Co.,  Contractors, 

Galveston  Harbor,  Tex. 
Flannkky,  J.  D.,  Contractor, 

East  Chester  Creek,  N.  Y. 
Flanxkry,  W.,  Co  u  tractor. 

Flushing  Bay,  N.  Y. 

New  London  Harbor,  Conn. 

Newtown  Creek,  N.  Y. 

Taunton  River,  Mass. 

Thames  River,  Conn. 
Flkak,  a,  D.,  Contractor, 

Mississippi  River,  St.  Paul  to  Des  Moines 
Rapids. 
Fletcher.   (See  Ducharme,  Fletcher 

&Co. 
Flood,  E.,  Assistant  Engineer, 

Red  River,  La. 
Forks,  G.  C.  &  Co.,  Contractors, 

Baltimore  Harbor,  Md. 

Calcasieu  Pjuis,  La. 

Leonard  town  Harbor,  Md. 


FOBES,  O.  C.  &,  Co.— Con  tinned* 

Mobile  Harbor,  Ala. 

Moosebeck  River  at  Jonesport,  Me. 

Noraini  Creek,  Va. 

Portland  Harbor,  Me. 

Potomac  River,  Washington,  D.  C. 
Ford.    (See  Hamilton  &  Ford.) 
FORSTER,  C.  W.,  Assistant  Engineer, 

Black  River,  8.  C. 

Georgetown  Harbor,  8.  C. 

Lockwoml's  Folly  River,  N.  G 

Pee  Dee  River  (Gi«at),  S.  C. 

Waccamaw  River,  N.  C. 
F08S,  G.  O.,  Aftsistant  Engineer, 

Mississippi  River,  reservoirs  at  sources 
Foster,  A.,  Contractor, 

Sacramento  and  Feather  rivers,  Cal. 
Fox,  H.  L.,  &  Co.,  Contractors. 

Mississippi  River,  between  months  of 
Iliiiiuis  and  Ohio  rivers. 
Fox,  S.  W.,  Atsistant  Engineer, 

Missouri  River,  from  mouth  to  Sioux 
City. 
Frank  Pidoeon  Dredging  Company, 
Contractors. 

East  Chester  Creek,  N.  Y. 

Dtflaware  River. 

Hvannis  Breakwater  Harbor,  Matis. 

Wood's  IfoU  Harbor,  Moss. 
Fkkkman,  v..  Contractor. 

Currituck  Sound,   Coanjok   Bay,   and 
North  River  Bar,  N.C. 
Fremont,  S.  L.,  Assistant  Engineer, 

Brunswick  Harbor,  Ga. 

Canal   from    St.  Mary's  River  to  Gulf 
of  Mexico,  Fla. 

St.  Johu's  River  and  Fernandina,  Fla. 

Savannah    River,   between   Savannah 
and  Autfusta. 
French,  E.  H.,  Contractor. 

Fair  port  Harbor.  Ohio. 

Saginaw  River,  Mich^ 

St.  Chiir  Fl.xts,  Mich, 

Toledo  ilarbor,  Ohio. 
Frkncf,  G.  Z.,  Contractor, 

Cape  Fear  River,  N.  C,  below  Wil- 
mington. 
French  &  Rooney,  Contractor$, 

Toledo  Harbor,  Ohio. 
Fresenius,  J.  P.,  Assistant  Engineer. 

Noxubee  River,  Miss. 
Fries,  A.  F.,  Assistant  Engineer. 

Mississippi  River,  between  months  of 
Illinois  and  Ohio  rivers. 
Fritsch,  J.  G.,  Contractor. 

Ohio  River  (except  Falls,  etc.). 
Frizell,  J.  P.,  Assistant  Engineer, 

Cannon  River,  Miun. 

Mississippi  River,  reservoirs  at  sonroes. 

Mississippi  River,  above  Falls  of  St. 
Anthony. 

Superior  Bay  and  St.Lonis  Bay,  Wis. 
Frobel,  B.  W.,  Assistant  Engineer, 

Chattahoochee  Rivt-r,  Ga.  and  Ala. 

Ocmulgee  River,  Ga. 

Oconee  River,  Ga. 
Frochlich,  J.  C.,&  Co.,  Contractors, 

Cape  Fear  River,  N.  C,   below  Wil- 
mington. 
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Frost,  F.  W.,  AsHstant  Engineer. 

Broad,  Lynn  Haven  and  Link  Horn 
Bays,  Va. 

Norfolk  Harbor,  V*a. 
Fuller,  C.  A.,  Aaaiatani  Engineer. 

Fox  and  Wisconsin  rivers. 
FULLKR,  W.  D.,  Contractor, 

Hudson  River,  N.  Y. 
Fulton  Tow-Boat  Company,  (7on<raof- 
ors, 

Ohio  River  (except  Falls,  etc.)* 
Gall,  A.,  Contractor. 

San  Joaquin  River,  Cal. 
Gardbn,  H.  D.,  Aisistant  Engineer. 

Mississippi  River,  between  mouth  of 
Ohio  River  and  Head  of  Passes. 
Gardner,  F.  B.,  Contractor. 

Pensaukee  Harbor,  Wis. 
Garret.    (See  Finlky,  Garret  &,  WUr 

SON.) 

Gatling,  W.  F.,  Contractor* 

Appomattox  River,  Va. 
Gay,  F.  B.,  Contractor. 

Dunkirk  Harbor,  N.  Y. 

Oswego  Harbor,  N.  Y. 

Pultneyville  Harbor,  N.  Y. 
Gaynor,  E.  H.,  Contractor. 

Altamaha  River,  Ga. 

Savannah    River,   between  Savannah 
and  Augusta. 
Gaynor,  J.  F.,  Contractor. 

James  River,  Va. 

Savannah  Ri  ver,  at  and  below  Augusta. 
Gkkr,  I.  F.,  Contractor. 

Sangatuck  Harbor,  Mich. 
Geissendorfer.  ( See  Sherwood,  Strie- 

BERGER,  &  Geissendorfer.) 
Gender,  G.  W.,  Assistant  Engineer. 

Mississippi  River,  between  mouth  of 
Ohio  River  and  Head  of  Passes. 
George,  T.  I.,  Assistant  Engineer. 

Pocomoke  River,  Md. 

Tnckahoe  Greek,  Md. 
Gervin  6l  Bibtry,  Contractors. 

Red  River,  La.  and  Ark. 
Gibson  &  Granger,  Contractors. 

Buffalo  Harbor,  N.  Y. 
GiELOW,  H.  J.,  Assistant  Engineer. 

Appomattox  River,  Va. 

Nansemoud  River,  Va. 

Tennessee    River    above    and    below 
Chattanooga. 
GiESLBR,  £.  A.,  Assintant  Engineer.    . 

Brandy  wine  River,  Del. 

Delaware  River. 

Frankford  Creek,  Pa. 

Leipsic  River,  Del. 

Mantua  Creek,  N.  J. 

Maurice  River,  N.  J. 

Murder  Kiln  Creek,  Del. 

Pensauken  Creek,  N.  J. 

Raccoon  River,  N.  J. 

Woodbury  Creek,  N.  J. 
Gilbert,  C,  Contractor, 

Georgetown  Harbor,  S.  C. 
Gilbert,  C.  P.,  Assistant  Engineer. 

Case vi He  Harbor,  Mich. 

Sand  Beach,  Mich. 
Gilbert,  H.  P.,  Contractor. 

Potomac  River,  D.  C. 


Gill,  J.  H.,  Contraoior. 

Staunton  River,  Va. 
GiLLEN.    (See  Knapp  &  Gillvn.) 
Gillen  Sc  Kirby,  Contractoi-s. 

Grand  Haven  Harbor,  Mich. 

Muskegon  Harbor,  Mich. 
Gillespie,  J.  A.,  Assistant  Engineer. 

Boquet  River,  N.  Y. 

Mississippi   River,    St.    Paul    to    Dos 
Moines  Rapids. 

Otter  Creek,  Vt. 

Port  Henry,  N.  Y. 

Port  Marshall  Harbor,  N.  Y. 

Rouse's  Point  Harbor,  N.  Y. 
Gillette,  J.  H.,  Contractor. 

Grand  Marais  Harbor  of  Refage,  Mich. 

Ontonagon  Harbor,  Mich. 
Gjllies,  D.  a.,  Contr€iotor. 

Mattaponi  River,  Va. 
GiLLiLAND,  J..  Contractor. 

Kanawha  River  (Great),  W  Va. 
GiLLMORE.    (See  Stang  Sl  Gillmore.) 
GiNN,  J.,  Contractor. 

Richmond    Harbor,   Kennebec    River, 
Me. 
Glasscock,  £.,  Contractor. 

Amite-Rlver,  La. 
Glbason  (&  Gosnell,  Contractors. . 

Falls  of  Ohio  River. 
GoKTUAi^,  G.  W.f  Assistant  Engineer. 

New  Harbor,  Ind. 

Owensborough  Harbor,  Ky. 
Goodrich,  C.  G.,  dmtractor. 

Connecticut    River   above    Hartford, 
Conn. 
GORHAM,  H.  B.,  Assistant  Engineer. 

New  Haven  Harbor,  Conn. 
Gosnell.    (See  Gleason  &,  Gosxell.) 
GouiJ>,  W.  A.,  Assistant  Engineer. 

Mississippi  River,  between  mouth  of 
Ohio  River  and  Head,  of  Passes. 
GOURLEY.  G.  W.,  Contractor. 

Kentucky  River,  Ky. 
Graham,  J.  C,  Contractor, 

Ohio  River  (except  Falls,  etc.).  , 

Granger.    (See  Gibson  &  Granger.) 
Green.    (See  Hickler  <&  Green.) 
Green  Bay  Dredge  and  Pile-driver 
Company,  Contractors. 

Frankfort  Harbor,  Mich. 

Green  Bay  Harbor,  Wis, 

Kewaunee  Harbor,  Wis. 

Manistee  Harbor,  Mich. 

Manitowoc  Harbor,  Wis. 

Menonionee  Harbor,  Mich,  and  Wis. 

Oconto  Harbor,  Wis. 

Sturgeon  Bay  Canal,  Wis. 
Green  Bay  Dredging  Company,  Con- 
tractors. 

Cedar  River,  Mich. 

Cheboygan  Harbor,  Mich. 

Chicago  Harbor,  111. 
Green,  O.  B.,  Contractor. 

Calumet  Harbor,  111. 
Gregory,  J.  B.^  Assistant  Engineer. 

MuMkiugnni  River,  Ohio. 
Gregory,  S.  E.  M.,  Assistant  Engineer. 

Osage  River,  Mo.  and  Kans. 
GwiNNER,  F.,  Contractor. 

Ohio  River  (exce|)t  Falls^  etc.). 
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GwTNN,  W.,  C<m1raciar, 

Petal  uma  Croek,  CaL 

San  Joaquin,  Cal. 
Haaoknskn.  S.,  AstiwUmi  Sngimmr^ 

Ipswich  River,  Maas. 

Merrill  I  ac  River,  Mass. 

Powow  River,  Maaa. 

Sandy  Bay,  Mass. 
Habbrsham,  B.  a.,  AuitUmi  Engineer. 

Alfiea  River  and  Bay,  Greg. 

Baker's  and  Shoal  water  bays,  Wash* 

Chehalis  River,  Waah« 

Columbia  River,  Greg, 

Columbia  River  (Lower),  Greg. 

Cowlitz  River,  Wash. 

Gray's  Harbor,  Wash. 

Skagit,  Stielaouamish,  and  Nootsaek 
rivers,  Wasn. 

Mnpqaa  River,  Greg. 

Willamette  River  (Upi>er),  Greg. 
Hackrtt,  J.,  ConiractCT, 

Uumboldt  Bay  HarboV,Cal. 

Gakland  Harbor,  Cal. 

Petal  uma  Creek,  Cal. 

San  Joaquin,  Cal. 

Wilmington  Harbor,  Cal. 
Haines,  H.^AMtBiant  Engineer, 

Blackwater  River  and  East  Bay,  Fla. 

Chippewa  Rivtr  at  Yellowbank,  Wis. 

Chipola  River,  Fla. 

Clearwater  Harbor,  Fla. 

Holmes  Creek,  Fla. 

Lagrange  Bayou,  Fla. 

Pea  River,  Ala. 

Pensacola  Harbor,  Fla. 
Hamilton  d&  Ford,  Contractore, 

Merriuiao  River,  Mass. 
Hamilton,  H.,  Coniracior, 

Portsmouth  Harbor « N.  H. 

Richmond  Island,  Me. 
Hamilton,  I.,  Contractor, 

Newbur.vport  Harbor,  Mass. 
Hamilton,  J.  T.,  Contr<ietor, 

Rockland  Harbor,  Me. 
Hamilton,   J.  A.,  &  R.   Soule,   Con- 
tractart, 

Rockland  Harbor,  Me. 

Savo  River  (breakwater),  Me. 
Hamilton,  J.  8.,  &  Co.,  Contractore, 

Pearl  River,  Carthage,  and  Jackson. 
Hamilton,  R.,  Contractor. 

Boston  Harbor,  Mass. 

Maiden  River,  Mass. 

Plymouth  Harbor,  Mass. 

Saco  River,  Me. 
Hamilton,  8.  F.,  Contractor, 

Royal  River,  Me. 
Hamilton  <&  Sawyer,  Contractore, 

Cocheco  River,  N.  H. 
Hamilton,  S.  M.,  &  Co.,  Conirariare. 

Kanawha  River  (Little),  W.  Va. 
Hammond,  S.  A.,  Conh actor, 

Potowomut  River,  K.  1. 
Hammond,  W.  H.,  Assistant  Engineer, 

Missouri  River,  from  mouth  to  Sionx 
City. 
Hampton,  F.  T.,  Assistant  Engineer, 

Gra«8  River,  N.Y. 

Hudson,  Wis.  ' 


Hampton,  F.  T.— Continued. 
Niagara  River  at  mouth,  Tonawaada, 

N.Y. 


Ggdensbnrg  Harbor,  N.  T. 
Port  Day  liai 


Day  Harbor,  N.Y. 

Waddiiigtou  Harbor,  N.  Y. 
Hamdcock  &  Kelso,  Contractere. 

Gakland  Harbor,  Cal. 
Hannah.    (See  Walsh  A  Hamkah:) 
Hannah,  G.,  Contractor, 

Calumet  Haibor.  111. 

Chicago  Harbor,  III. 
Hanson  &  Scovb,  Contraci&re. 

Kewaunee  Harbor,  Wis. 
Harding,  H.,  Aseislant  Engineer, 

Cedar  Keys  Harbor,  Fla. 

Gld  Town  Creek,  Miss. 

Tonibigbee    River'  above    Colambus, 
Miss. 
Hardin, T.  J.,  Contractor^ 

Kentucky  River,  Ky. 
Harlow,  J.  H.,  Assistant  Engineer. 

Bellaire  Harbor,  Ghio. 

Point  Pleasant,  W.  Va. 
Harms,  C.  H.,  Contractor, 

Shelxtygan  Harbor,  Wis. 
Harold,   McDonald,  &  Co.,  Contract- 
ors, 

Kanawha  River  (Great).  W.  Va. 
Harris  &  Black,  Contractors, 

Kanawha  River  (Great),  W.  Va. 
Ha  KRIS,  T.  M.,  AsHtstant  Engineer, 

Mis^uri   liiver,  I'rum  mouth  to  Sioux 
City. 
Harris,  W.  J.,  Contractor. 

Pultneyville  Harbor, N.Y. 

Wilson  Harbor,  N.Y. 
Harrison,  J.,  Assistant  Engineer, 

Gbion  River,  Teun. 
Harrison,  T.  L.,  Assistant  Engineer, 

Biloxi  Harbor,  Miss 

Horn  Island  Phhs,  Miss. 

Keyport  Harbor,  N.  J. 

Pascagouia  River,  Miss. 

Ship  Island  Harbor,  Miss. 
Harrison,  Z,,  Assistant  Engineer. 

Cache  River,  Ark. 

Deer  River,  North  Forked,  Teun. 

Deer  River,  South  Forked,  Tenn. 
Hartford  and  New  York  Steamboat 
Company,  Contractors, 

Connecticut     River    below    Hartford, 
Conn. 
Hartford  and  New  York  Transpor- 
tation Company,  Contractors, 

Connecticut    River    above    Hartford, 
Conn. 
Hartford   Dredging   Company,   Con- 
tractors, 

Narragansett    Bay  (Little),  R.  I.  and 
Conn. 

Newport  Harbor,  R.  I, 

Stamford  Harbor,  Conn. 

Thames  River,  Conn. 
Hatfield,  A.  P.,  Assistant  Engineer, 

Mississippi    River,  between    mouth  of 
Ohio  River  and  Head  of  Passes. 
Hawkins,  R.  F.,  Contractor. 

Rouse's  Point  Harbor,  N.  Y, 
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Hay,  a.,  Caniracior, 

Saoraraento  und  Feather  liyers,  Cal. 
Hayks.    (See  Hkmmknway  «&  Hayes.) 
Heanding,  W.  H.,  AMistant  Engineer. 

Kenosha  Harbor,  Wis. 

Milwaukee  Bay,  Wis.   . 

Milwaukee  Harbftr,  Wis. 

Oconto  Harbor,  Wis. 

Racine  Harbor,  Wis. 

Waakegan  Harbor,  111. 
Hepfron,  I.,  Contractor. 

Galveston  Harbor,  Tex. 
Hefright,  F..  Contractor. 

Kanawha  River  (Great),  W.  Va. 
Helm,  G.  M.,  AasiBtant  Engineer. 
.  Mississippi   River,  between  month    of 

Ohio  River  and  Head  of  Passes. 
Hemmenway  &  Hayks,  Contractors. 

Ashtabula  Harbor,  Ohio. 

Erie  (Presqne  Isle)  Harbor,  Pa. 
Henderson.     (See   Post   &  Hender- 
son.) 
Henderson.     (See  Neyijind    <&  Hen- 
derson.) 
Herr,  H.  B.,  AsHstant  Engineer. 

Hennepin  Caual. 

Mississippi   River,  between    month  of 
Ohio  River  and  Head  of  Passes. 

Mississippi  River,  wat^r-gaages  on. 
Herr,  H.  B.,  Contractor. 

Grand  Haven  Harbor,  Mich. 

Milwaukee  Bay,  Wis    . 

Muskegon  Harbor,  Mich. 
Hkrr,  H.  B.,&  Co.,  Contractors. 

Calumet  Harbor,  III. 

Kenosha  Harbor,  Wis. 

Milwaukee  Harbor,  Wis. 

Racine  Harbor,  Wis. 

Sonth  Haven  Harbor,  Mich. 
Herron,  J.,A8iiiHtant  Engineer, 

Shenandoah  River,  Va.  and  W.  Va. 
Hrrron,  M.,  Coniraotor. 

Delaware  River,  between  Trenton  and 
Bridesburg. 
Heth,  la.j  Assistant  Engineer. 

Pee  Dee  River  (Great),  S.  C. 

Waccamaw  River,  N.  C. 

Wateree  River,  S.  C. 
Hickler,  J.,  Contractor. 

St.  Mary ^6  River  and  Falls  Canal. 

Sand  Beach,  Mich. 
Hickler,  Green  &  Co.,  Contractors. 

Saginaw  River,  Mich. 
Hickler  &  Grken,  Contractors. 

St.  Mary's  River  and  Fulls  Canal. 
Hider,  a.,  Assistant  Engineer, 

Mississippi  River,   between   mouth  of 
Ohio  River  and  Head  of  Passes. 
Hnx  Wrecking  Company,  Contractors. 

Ohio  River  (except  Falls,  etc.). 
HiNR,  H.  H.,  Contractor. 

Erie  (Pre8<iiie  Isle)  Harbor,  Pa. 
HiNGSTON,  E.  J.,  Contractor. 

Buffalo  Harbor,  N.  Y. 

Nia£^ara  River,  at  month  of  Tonawanda 
^Creek,  N.  Y. 
H1NG8TON,  W.  E.,  Contractor. 

Wilson  Harbor,  N.  Y. 
HiNGSTON  &  Woods,  Contractors. 

Dunkirk  Harbor,  N.  Y. 


H1NKI.E,  W.  A.,  Assistant  Engineer. 

Galveston  Harbor,  Tex. 
Hitchcock  &  Byrnes,  Contractors. 

Galveston  Harbor,  Tex. 
HoAG,  J.  v.,  Assistant  Engineer. 

Allegheny  River,  Pa. 

Tionesta  Creek,  Pa. 
Ho  AG,  J.  v.,  Pontractor. 

Kentucky  River,  Ky. 

Ohio  River  (except  Falls,  etc.), 
Hoffman,  E.  V,,  Assistant  Engineer. 

Mississippi  River,  St.  Paul  toDes  Moines 
Rapids. 

"     ii  River,  Des  Moines  Rapids  to 
mouth  of  Illinois  River. 

Rock  Island  Rapids,  Mississippi  River. 
Hoffman,  W.  H.,  Assistant  Engineer. 

Kayon  Terrebonne,  La. 

Pearl  River,  Edenburgh  and  Carthage. 

Tchefnncte  River,  La. 

Vermillion  River,  La. 
HoLBROOK,  J.  B.,  Assistant  Engineer. 

Bnckhannon  River,  W.  Va. 

Taggart's  Valley  River,  W.  Va. 
HoLBROOK,  J.  B.,  Contractor. 

Ohio  River  (except  Falls,  etc.). 
HoLDEN,  C.  M.,  Contractor, 

Aransas  Pass  and  Bay,  Tex. 

Plymouth  Harbor,  Mass. 

Provincetown  Harbor,  Mass. 
HoLLEY,  B.,  Assistant  Engineer. 

Canal  (ship)  from  Lake  Erie  to  Wabash 
and  Ohio  rivers. 
HoLLMAN,  O.,  Assistant  Engineer. 

Mississippi  River,  between  months  of 
Illinois  and  Ohio  rivers. 
Holmes  d&  Chalmers,  Contractors, 

Clearwater  River,  Idaho. 
Holmes  &  Sweeney,  Contractors. 

Columbia  River  (Lower),  Oreg. 
Holt,  L.  W.,  Con/roofor. 

Colnmbia  River,  Oreg. 
HooKB,  R.,  Assistant  Engineer, 

Tennessee  River,  above  and  below  Chat- 
tanooga. 
Hopkins  «fe  Le  Baron,  Contractors. 

Volusia  Bar,  Fla. 
Ho  ETON,  B.  8.,  Contractor. 

Cleveland  Harbor,  Ohio. 
HosKiNS.    (See  Luce  &  Hoskins.) 
Howard,  H.,  &  Co.,  Contractors. 

Mississippi  River  (Upper),  removal  of 
snags,  etc. 

Sand  Beiicli,  Mich. 
Howell,  A.  J  ,  Contractor, 

Delaware  Breakwater,  Del. 
IIowELL,  B.  C,  Assistant  Engineer. 

Big  Sandy  River,  W.  Va.  and  Ky. 
HowKLL,  D.  v.,  Contractor. 

Clinton  Harbor,  Conn.  , 

New  Haven  Harbor,  Conn. 
Howell,  J.  S.,  Contractor.  , 

Brunswick  Harbor,  Ga. 
Howlett,  a.  a..  Contractor. 

Charleston  Harbor,  S.  C. 

St.  John^s  River,  Fla. 
HuBBEix,  C.  G.,  Coniracior. 

Cleveland  Harlior,  Ohio. 
HUBBELL,  T.  M.,  Contractor, 

Belle  River,  Mioh, 
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HcBBBix,  T.  M. — Contmned. 

ClintOQ  River,  Mich. 

Saginaw  River,  Mich. 

Sand  Beach,  M>ch. 

Sebewaing  Harbor,  Mich. 
HUBBLB  &,  Skildon,  Contrtuston. 

Saginaw  River,  Mich. 
Hull,  F.  A.,  Contractor, 

Appomattox  River,  Ya. 
Humphries,  C,  Assistant  Engineer* 

Black  River,  N.  C. 

Cambridge  Harbor,  Md. 

Cape  Fear  River,  W.  C. 

Dack  Creek,  Del. 

Fairlee  Creek,  Md. 
Hurst,  R.,  Assistant  Engineer, 

Agate  Bay,  Minn. 
HuTCHiNOS,  T.  £.,  Assistant  Engineer. 

Oconto  Harbor,  Wis. 
Hutchinson,  W.  E.,  Contractor, 

Chicago  Harbor,  111. 
HuTTON,  N.  H,  Assistant  Engineer. 

Cheeseqiiake  and  Delaware  bays. 

Shenandoah  River,  Ya.  and  W.  Ya. 
HuiTON,  W.  R.,  Assistant  Engineer, 

Annapolis  Harbor,  Md. 

Baltimore  Harbor,  Md. 

St.  Jerome's  Creok,  Md. 
Hyatt,  F.  A.,  Contractor. 

Sabine  Uiver,  La.  and  Toz. 
Hyatt,  F.  A.,  &  Co.,  Contractors, 

Sabine  Pass,  Tex. 
Hyatt.    (Se*^  Shannon  &  Hyatt.) 
Ingram,  R.,  Contractor. 

Yaquina  Bay,  Orcg. 
1  RisH.    (See  Dawrs,  Irish  &.  Co.) 
J  SH  BR  WOOD,  T.  G.,  Contractor. 

Mississippi    River.   St.    Paul    to    Dcs 
Moines  Rapids. 
.Jackson,  B.  C,  Contractor. 

San  Joaquin  River,  Cal. 
J  VMRS,  W.  H.,  Assistant  Engineer, 

Cape  Fear  River,  N.  C. 

Lillington  River,  N.  C. 

Pamlico  and  Tar  River,  N.  C. 

Town  Creek,  N.  C. 

Yadkin  River.  N.  C. 
Jrnkins  &  Van  Gordrr,  Contractors. 

Mississippi   River,    St.    Paul    to    Des 
Moines  Rapids. 
JRNKS,  J.,&  Co.,  Contractors. 

Sand  Beach,  Mich. 
Jknnings,  O.  J.,  Contractor. 

Erie  (Pr^sque  Isle)  Harbor,  Pa. 
Jksskn,  G.  M.,  Assislant  Engineer, 

Columbia  River,  Or«^. 
Johnson,  A.,  Assistant  Engineer. 

Chippewa  River,  Wis. 

Mississippi  River,  reservoir  at  sources. 
Johnson,  E.  H.^  Assistant  Engineer. 

Missiasippi  River,  between  mouths  of 
Illinois  and  Ohio  rivers. 
Johnson,  J.*B.,  Assistant  Engineer. 

Mississippi   River,  between   month    of 
Ohio  River  and  Heacl  of  Passes. 
Johnson,  J.  L.,  Contractor. 

Lake  Charaplain.  N.  Y. 

Ronse's  Point  Harbor,  N.  Y. 
JoaNflon.    (See  McNxlus  &  Johnson.) 


Johnston,  T.  T.,  Assistant  Engineer, 

Gasconade  River,  Mo. 

Missouri  River,  hetween  Slonx  City  and 
Fort  Benton. 
Johnston.    (See  Dupribs,  Johnston  & 

Co.) 
JoNRS,  H.  C,  Contractor, 

Kentucky  River,  Ky. 
Jordan,  D.,  Contractor, 

Oakland  Harbor,  Cal. 
Jordan,  £.  C,  Assistant  Engineer, 

Cathance  River,  Me. 
Joseph  Edwards  Dredoino  Company, 
Contractors. 

New  York  Harbor  (Gedney's  and  main 
ship-channel). 
Joslyn.    (See  Brooks  &  Joslyn.) 
JUDSON,  W.  P.,  Assistant  Engineer. 

Lake  Champlain,  N.  Y. 

Ogdensburgb,  Harbor,  N.  Y. 

Oswego  Harbor,  N.  Y. 

Plattsbargh  Harbor,  N.  Y. 

Ronse's  Point  Harbor,  N.  Y. 
Kallman,  H.,  Assistant  Engineer, 

Detroit  River,  Mich. 

Saginaw  River,  Mich. 
Kanters  &  Son,  Contractors. 

Brazosi  River,  Tex. 

Matagorda  Bay,  Tex. 
Keepers  &,  RIddell,  Contractors, 

Muskegon  Harbor,  Mich. 

White  River  Harbor,  Mich. 
Krlley,  J.,  Contractor. 

Shrewsbury  River,  N.  J. 
Kellky,  J.,  &  Co.,  Contractors. 

Columbia    River   (Upper)  and  Snake 
River,  Wash,  and  Oreg. 
Kelly,  S.  A.,  Contractor. 

Manas(iuun  River,  N.  J. 
Kelly  &  Bennerman,  Contractors. 

Sodns  Harbor  (Little),  N.  Y. 
Kelly,  Ma  us  &  Co.,  Contractors, 

Grand  Haven  Harbor,  Mich. 

Muskegon  Harbor,  Mich. 

Saugatnck  Harbor,  Mich. 

White  River  Harbor,  Mich. 
Kellogg,  G.,  Contractor. 

Oswego  Harbor,  N.  Y. 

Toledo  Harbor,  Ohio. 
Kklix)GG,  G.,&  Co.,  Contractors. 

Sodus  Harbor  (Great),  N.  Y. 

Cowlitz  River,  Wash. 
Kelso.    (See  Handcock  <t  Kklso.) 
Kennebec   Dredging   Company,   Con- 
tractors. 

Cathance  River,  Me. 

Richmond  Harbor,  Me. 
Kekchnrr,  a..  Contractor. 

Mississippi    River,    St.    Paul    to    Des 
Moines  Rapids.       * 
Kerr,  Stang  &,  Gillmore,  Contractors. 

Fair  port  Harbor,  Ohio. 
Krrwin,  D.,  Contractor. 

Missifl8i])pi  River,  between  mouths  of 
Illinois  and  Ohio  rivers. 
Kimball.  S.  N.,  Contractor.  ' 

Apalachicola  Bay,  Fla. 

Caloosahatchee  River,  Fla. 

Cedar  Keys  Harbor,  Fla. 


PEBSONAL   INDEX. 


599 


EiMBAlx,  S.  N.— Continaed. 

Keyport  Harbor,  N.  J. 

Fascagoala  River,  Miss. 

Pearl  Biver  below  Jackson. 

Pensacola  Harbor,  Fla. 

Sawanee  River,  Fla. 

Tennessee  River  above  and  below  Chat- 
tanooga. 
KiMBARK,  S.  D.;  Contractor. 

St.  Joseph  Harbor,  Mich. 
EiMBSRLY,  W.  H.,  AasUiant  Engineer. 

Cherrystone  Creek,  Va. 
KiMP^  W.^  &  Son,  Coniractore. 

Ohu>  River  (except  Falls,  etc.). 
King,  J.  F.,  Contractor. 

Ohio  River  (except  Falls,  etc.), 
KiNGSLBY,  M.,  A''si8tant  Engineer, 

Jamaica  Bay  and  Rookaway  Inlet. 

Niagara  River  at  mouth  Tonawanda 
Creek,  N.  Y. 

Patchogne  River,  N.  Y. 

Sackett's  Harbor,  N.  Y. 

KlRBT.      (See  GiLLEN  &  KiRBT.) 

KiRBT,  T.  W.,  Contractor. 

Grand  Haven  Harbor,  Mich. 

Moskegon  Harbor,  Mich. 

St.  Joseph  Harbor,  Mich. 
KiKK  <&  Abraham,  Contractors. 

Kentucky  River,  Ky. 
KiKK  &,  Co.,  Contractors. 

Chio  River  (except  Falls,  etc.). 
KiaiPAUGH,  A.,  Contractor. 

Rappahannock  River,  Va. 
Elimm,  R.,  Assistant  Engineer. 

Masissippi    River,  between  month  of 
Ohio  River  and  Head  of  Passes. 
EKiPP  &.  GiLLBN,  Contractors. 

Kenosha  Harbor,  Wis. 

Ibrt  Washington  Harbor,  Wis. 

Eacine  Harbor,  Wis. 

Two  Rivers  Harbor,  Wis. 

IVankegan  Harbor,  111. 
Evox.    (See  Bbckford,  Knox  &  Co.) 
EfLP.    (See  Martz,  Kulp  <&  McWill- 

lAMS.) 

LiMB,  C.  D.,  Assistant  Engineer.  • 

Mississippi  River,  between  months  of 
Illinois  and  Ohio  rivers. 
LiRA,  Ross  &  Co.,  Contractors. 

Cumberland  Sonnd,  Fla.  and  Ga. 

St.  John's  River,  Fla. 
Iarkin  &  Patrick,  Contractors. 

St.  Mary's  River  and  Falls  Canal. 
1avoi>in,  J.  D.,  Contractor. 

Missouri  River  (snags)  between  Kansas 
City  and  the  mouth. 
Lawrknce,  J.  S.,  Contractor. 

St.  John's  Rivor  and  Fernandina,  Fla. 
Lkary,  J.  D.,  Contractor. 

Raritan  River,  N.  J. 
Leathern  6l  Smith,  Contractors. 

Green  Bay  Harbor,  Wis. 

Oconto  Harbor,  Wis. 

St.  Joseph  Harbor,  Mich. 
Leavitt,  H.  a..  Assistant  Engineer. 

Detroit  River,  Mich. 
Lk  Baron.    (See  Hopkins  Sl  Le  Bar- 
on.) 
Lx  Baron,  J.  F.,  Assistant  Engineer. 

Indian  iiiver,  FU, 


Lk  Conte,  L.  J.,  Assistant  Engineer. 

Napa  River,  Cal. 
Le  Conte,  L.  J.— Continued. 

Oakland  Harbor,  Cal. 
Lee,  F.,  Contractor. 

Ogdeusburgh  Harbor,  N.  Y. 

Oswego,  N.  Y. 
Lee,  J.  J.,  Assistant  Engineer. 

Cohansey  Creek,  N.  J. 

Maurice  R^ver,  N.  J* 

Salem  River,  N.  J. 
Leiper  &  Lewis,  Contractors. 

Marcus  Hook,  Del. 
Lemon,  J.  M.,  Contractor. 

San  Joaquin  Harbor,  Cal. 
Lewis.    (See  Leiper  &  Lewis. ) 
Lewis.    (See  M alloy  <&  Lewis.) 
Lewis,  F.  D.,  Assislant  Engineer. 

Arkansas  River  at  Fort  Smith,  Ark. 
Lewis,  H.  J.,  Contractor. 

Milford  Harbor,  Conn. 
Lewis,  W.  D.,  Contractor. 

Kanawha  River  (Great),  W.  'NCa. 
Lewis  &  Merwin,  Contractors. 

Housatonic  River,  Conn. 
LiBBY,  E.  D.,  Assistant  Engineer. 

Mississippi  River,  between  months  of 
Illinois  and  Ohio  rivers.' 
Liljencrant'm  G.  a.  M.,  Asa^t  Engineer. 

Calumet  Harbor,  111. 

Calumet  River,  111. 

Hennepin  Canal. 
Ltnbhan,  B.  E  jContractor. 

Dubuque  Ice  Harbor,  Iowa. 

MissiHsippi  Riv^,  St.  Paul  to  Des  Moines 
Rapids. 
Line  HAN  &  Co.,  Contractors. 

Beaufort  Harbor,  N.  C. 
Linn,  J.  L,,  Contractor. 

Erie  (Presque  Isle)  Harbor,  Pa. 
Littlefield.  R.  S.,  Assistant  Engineer. 

Coos  Bay,  Oreg. 

Coquille  River,  Oreg. 
Locke.    (See  Andrkws  &  Locke.) 
Locke,  C.  A.,  Assistant  Engineer, 

Caney  Forfc  River,  Tenn. 

Holston  River,  Tenn. 

Ocmulgee  River,  Ga. 

Oconee  River,  Ga. 

Tennessee  River  above  and  below  Chat- 
tanooga. 
Locke,  T.  G.,  Assistant  Engineer. 

Chester  and  Ridley  Creek,  Pa. 

Delaware  River. 
LoMAS  FoRGR  AND  BRIDGE  WoRKS,  Con- 
tractors, 

Kentucky  River,  Ky. 
Long,  G.  L.,  Contractor. 

Brazos  Santiago  Harbor,  Tex. 

Buffalo  Bayou,  Tex. 

Mattagorda  Bay,  Tex. 

Mobile  Harbor,  Ala. 

Trinity  River,  Tex. 
LoRENZ  &  Terkklson,  Contractors. 

Oakland  Harbor,  Cal. 
Louisiana  Jetty  and  Lightering  Com- 
pany, Contractors. 
Sabine  Pass,  Tex. 
Lowe,  E.  R.,  Contractor. 
Potomac  River,  Waahingtoo,  D.  C, 
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Lccs,  J.  v.,  Cmfraotor. 

Oreenport  Harbor,  N.  Y. 
LccK  6l  HosKiKS,  Contraeton. 

Oreenport  Harbor,  N.  Y. 

Hadson  River,  N.  Y. 
Ludlow,  K,,  A$9i$tamt  Engineer. 

Indian  Rtver,  Del. 
LUKBM8,  E.  J.,  Caniraetor.  * 

Oakland  Harbor,  Cal. 
LuNT,  L,  Contruotor. 

Marcus  Hook,  Del. 

Wi  I  mine  ton  Harbor,  Del. 
Lynch,  H.,  Contractor, 

San  Joaquin  Harbor,  Qal.     . 
Lyon,  T.  K.,  Contractor, 

White  River  Harbor,  Mich. 
Lyons,  J.  E.,  Contractor, 

Potomac  River. 
Macdouoall,  C.  p.,  Contractor, 

Grand  Marais  Harbor,  Minn. 
Mackrnzik.    (See  Ward <& Mackenzie.) 
Mack,  M.  J.,  Assistant  Engineer, 

Apalachicola  River.  Fla. 
McALPiNE.     (See   Blanchajkd   &,   Mo- 
Alpine.) 
MrBRB,  S.,  Assietant  Engineer. 

Cougareo  River,  S.  C. 
McClklla^,  C,  Assistant  Engineer. 

M 188188  ppi  River,  reservoir  at  sources. 
McConguky,  J.  S.,  Contractor. 

White  River  Harbor,  Mich. 
McConnell,  D.  W.,  Contractor. 

Kodns  Harbor  (Little),  N.  Y. 
McCoy,  D.  B.,  Contractor, 

Asktabula  Harbor,  Ohio. 
McCuRDY,  W.  H.,  Contractor. 

Cleveland  Harbor,  Ohio. 
McDermott,  J.,  Contractor. 

Boston  Harbor,  Mass. 

Housatonio  River.  Conn. 

Merrimac  River,  Mass. 

Narran:an8ett  Bay  (Little),  R.  I.  and 
Conn. 

Norwalk  Harbor,  Conn. 

Sonthport  Harbor,  Conn. 

Snmpawanus  Inlet,  N.  Y. 

Wareham  Harbor,  Mass. 

Wood's  Holl  Harbor,  Mass. 
McDermott  &  Daly,  Contractors. 

Block  Island  Harbor,  R.  I. 

Connecticut    River     below    Hartford, 
Conn. 
McDonald  &  Boalt,  Contractors. 

Stur«^eon  Bay  (Canal),  Wis. 
Mi^DouGALL  &  McLennan,  Contractors. 

Out<»nagoii  Harbor,  Mich. 
McGinn,  J.  W.,  Contractor. 

Cheboygan  Harbor,  Mich. 

Saud  Beuch,  Mich. 
McGraft  &  Montgomery,  Contractors. 

Mnnkegon  Harbor,  Mich. 
McKay,  R.  C,  Contractor. 

Savannah  River  at  and  below  Augusta. 
McKrnzie,  G.  W.  &  a.  F.,  Contractors. 

Ash  tabu  I    Harbor,  Ohio. 

Erie  (Presqne  Isle)  Harbor,  Pa. 
M<:Kknzik,  K.,  Contractor. 

Ashtabula  Harbor,  Ohio. 
McKenzie  &  Barrett,  Contractors. 

Ashtabula  Harbor,  Ohio. 


McKiNNON,  A\,  Contraeton 

San  Joaquin  Harbor,  Cal. 
McKnew,  W.  H.,  Assistant  Engineer, 

Missouri  River,  from  mouth  to  Sioix 
City. 
McKown,  J.  D.,  Assistant  Engineer. 

White  OiAk  River,  N.  C. 
McLennan.     (See  McDouoaix  So  Hc- 

Lennan.) 
McNauohton,  D.,  Contractor. 

Dunkirk  Harbor,  N.  Y. 

Erie  (Presriue  Isle)  Harbor,  Pa. 
McN  KB.    ( See  Benbon  Sl  McNbe.  ) 
McNee.    (See  Von  Schmidt  &,  McNse. ) 
McNellis  dc>  Johnson,  CoiUractors. 

Sand  Beach,  Mich. 
McWiLLiAMS.    (Sw  Martz,  Kulp,  Mc- 

WiLUAMS  &,  Co. ) 

Madison,  M.  J.,  Contractor, 

Redwood  Harbor,  Cal. 
Maguirb,  J.,  Contractor, 

Apalachicola  Biiy,  Fla. 

Manatee  River,  Fla. 

Vermillion  River,  La. 
Mahon.    (See  Porter,  Tucker  &  lt^« 

HON.) 

Malcolm,  W.  8.,  Contractor. 

Sodus  Harbor  (Great).  N.  Y. 
M alloy  &.  Lewis,  Contraetore. 

Falls  of  Ohio  River. 
Maris.    ( See  Salmon  &  Maris.  , 
Marietta   Chair   Company,    Control* 
ors. 

Mubkiugum  River,  Ohio. 
Mark,  C.  D.,  Assistant  Engineer. 

Mississippi    River,  between  mouth  >f 
Ohio  River  and  Head  of  Passes. 
Marr,  G.  a.,  Assistant  Engineer. 

Mississippi    River,    St.    Paul    to    Dis 
Moines  Rapids. 

Portage  Lake  and  Lake  Superior  Shii 
Canal. 
Marshall,  J.  B.,  Contractor. 

Hudson  River,  N.  Y. 
Martin,  A.,  Contractor. 

Cape  Fear  River,  N.  C,  below  Wil 
minffton. 
Martin,  W.,  Assistant  Engineer. 

Ohio  River  (except  Falls,  etc.). 
Martz,  Kulp,  McWilliams  &  Co.,  Con- 
tractors. 

Kanawha  River  (Great),  W.  Va. 
Marwitz,  H.,  &  Co.,  Contractors. 

Galveston  Harbor,  Tex. 
Macs.    (See  Kelly,  Maus  &  Co.) 
Mayhew,  J.  H.,  Assistant  Engineer. 

Bear  Creek,  Miss. 

Little  Tennessee  River. 
Me  AC  HAM  «fe  Wright,  Contractors. 

DesMoinoH  Rapids,  Mississippi   River, 
including  canal  and  dry-dock. 
Meiqs,  J.  L.,  Assistant  Engineer. 

Charlotte  Harbor  and  Pease  Ci'eek,  Fla. 

Clearwater  Harbor,  Fla. 

Pease  River,  Fla. 

Withlacoochee  River,  Fla. 
Meigs,  M.,  U.  S.  Civil  Engineer. 

Des  Moines  Rapids,  Mississippi   River, 
including  canal  and  dry-dock. 

Galena  River  and  Harbori  111, 
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Meigs,  M.— ContmtKMl. 

Mississippi  River,  Des  Moines  Rapids  to 
Mouth  of  Illinois  River. 

Mississippi    River,    St.    Paul   to    Des 
Moines  Rapids. 
Mblvin,  W.  C,  Assistant  Engineer. 

Mississippi   River,  between  mouth  of 
Ohio  River,  and  Head  of  Passes. 

Onachita  and  Black  rivers,   La.   and 
Ark. 
Merry,  C.  D.,  Canir€iotor, 

Fairport  Harbor,  Ohio. 
Mrrsereau,  C.  v.,  Assistant  Engineer. 

Mi8si8sip|>i  River,  between   months  of 
Illinois  and  Ohio  rivers. 
Merwin.    (See  Lkwia  &  Mbrwin.) 
Mkyer,  G.  a.,  Contractor. 

Ba3'on  Teche,  La. 

Pearl  River  below  Jackson. 

Vermillion  River,  La. 
Michael,  L.,  Contractor. 

Columbia  River,  Orejjj. 
Michigan  Barge  Company,  Contractors. 

Muskeson  Harbor,  Mich. 

Whit«  River  Harbor,  Mich. 
Miller  Chain  Company,  Contractors. 

Ohio  River  (except  Falls,  etc.). 
Miller,  H.  C,  Ansistant  Engineer. 

Wekiva  River,  Fla. 
Miller,  J.,  Contractor. 

Potomac  River,  D.  C. 
Mitchell,  A.  J.,  Contractor. 

Kanawha  River  (IJttlo),  W.  Va. 
Mitchell,  C.  E.,  Contractor. 

Chicago  Harbor,  111. 

Lndin<rton  Harbor,  Mich. 

Pent  water  Harbor,  Mich. 

St.  Mary^H  River  and  Falls  Canal. 
Mitchell,  A.  J.,  Ansistant  Engineer. 

Cross  Village  Harbor,  Mich. 

St.  Joseph  River.  Mich. 
.Mitchell,  R.  C,  Contractor. 

Susquehanna  River,  Pa. 
Mitchell,  W.  Q.,  Contractor, 

Pascagonla  River,  Mins. 
Mitchell,  W.  S.,  Assistant  Engineer. 

Mississippi  River,  between  mouths  of 
Illinois  and  Ohio  rivers. 
MOLTHROP,  W.  H.,  &  Co.,  Contractors. 

Block  Island  Harbor,  R.  I. 

Westport  Harbor,  Mass. 

Wood's  HoU  Harbor,  Mass. 
Montgomery.    (See  McGraft  &  Mont- 
gomery.) 
Montgomery,  J.  B.,  Contractor. 

Columbia  River  (Upper)   and    Snake 
River,  Oreg. 
Montgomery,  P.  C,  Assistant  Engineer. 

Bayou  Loggy,  Lake  Besleneau,  etc.,  La. 

Bayou  Petit  Anse,  La.' 

Cane  River,  La. 

Ouachita  and  Black  rivers,    La.   and 
Ark. 

$?teel's  Buy  on.  Miss. 

Sulphur  River,  Tex. 
Moody.    (See  Sanger  &  Moody.) 
Moore,  J.  R.,  (Contractor. 

Tampa  Bay,  Fla. 
Moore,  R.,  Contractor. 

Beaufort  Harbor  and  New  River,  N.  C. 


Moore,  R.— Co(itintie<l. 

Brazos  River,  Tex. 

Brazos  Santiago  Harbor,  Tex. 

Buffalo  Bayou,  Tex. 

Cape  J'ear  River,  N.  C,  below  Wil- 
mington. 

Cedar  Keys  Harbor,  Fla. 

Manatee  River,  Fla. 

Mobile  Harbor,  Ala. 

New  Berne  to  Beaufort,  N.  C. 

New  River,  N.  C. 

Potomac  River,  D.  C. 

St.  John's  River,  Fla. 

San  tee  River  and  Canal,  S.  0. 
Moore  &  Wright,  Contractors. 

Bangor  Harbor  and  Penobscot  River, 
Me. 

Boston  Harbor,  Mass. 

Little  Harbor  at  Portsmouth,  K.  H. 

Lnbec  Channel,  Me. 

Lynn  Harbor,  Mass. 

Moose  bee  River  at  Jonesport,  Me. 

Narragaugus  River,  Bfe. 

Portland  Harbor,  Mo. 
Morgan,  J.,  Contractor. 

Kanawha  River  (Great),  W.  Va. 
Morgan,  T.  P.,  Contractor. 

Chop  tank  River,  Md. 

Edenton  Bay  and  Harbor,  N.  C. 

Leonardtown  Harbor,  Md. 

New  Berne  to  Beaufort,  N.  C. 

Norfolk  Harbor,  Va. 

Potomac  River,  D.  C. 

St.  Jerome's  Creek,  Md. 

Urban  a  Creek,  Va. 

York  River,  Va. 
Morris,  J.  H.,  Contractor.  • 

Ohio  River  (except  Falls,  eto.). 
Morris,  T.,  Contractor. 

Kentucky  River,  Ky. 
Morris  &'Co..  Contractors. 

Kanawha  River  ( Little),  W.  Va. 
Morris  &  Cumings,  Contractors. 

Choptank  River,  Md. 

New  Haven  Harbor,  Conn. 

Passaic  River,  N.  ,J.,  below  Newark. 
Morris   &    Cumings   Dredging  Com- 
pany, Contractors. 

Baltimore,  Md. 

Newtown  Creek,  N.  J. 

Norfolk  Harbor,  Va. 

Stat  en  Island  and  New  Jersey  Channel. 

Susquehanna,  above  and  below  Havre 
(ie  Grace. 

Thames  River,  Conn. 
Morton.    (See  Simer  &  Morton.) 
Morton,  E.  M.,  Contractor. 

Mississippi  River,  Acs  Moines  Rapids  to 
mouth  (#  Illinois  River. 
Morton,  W.  S.,  Assistant  Engineer. 

Mississippi  K.ver,  reservoir  at  sources. 
MosKLY  &  Canada,  Contractors. 

Staunton  River,  Va. 
Mount  Waldo  Granite  Company,  Con- 
tractors. 

Marcus  Hook,  Del. 
MUKHLB,  B.  H.,  Assistant  Engineer. 

Clinton  River,  Mich. 

Saginaw  River,  Mich. 

St.  Clair  River,  Mich. 
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MuNDY,  J.  S.,  Contraetar, 

Neufie  River.  N.C. 
Murphy,  F.  P.,  Contractor. 

Charleston  Harbor,  S.  C. 
Murphy,  S.  A.,  Conirtietor, 

Toledo  Harbor,  Ohio. 
Myers,  R.  J.  &,  H.  C,  Fott  Contraei- 
ors. 

Sodas  Harbor  (Little)^  N.  T. 
National  Dredoinct  Company,  Comiraet- 
or9. 

Cape  Fear  River,  N.  C,  below  Wilming- 
ton. 

Corsica  Creek,  Md. 

Cnrrituck   Sonnd.  Coanjok  Bay,  and 
North  River  Bar,  N.  C. 

Delaware  River  below  Bridesbnrg. 

Leonard  town  Harbor,  Md. 

Neabsco  Creek,  Ya. 

New  Castle  Harbor,  DeL 

Nomini  Creek,  Va. 

Norfolk  Harbor,  Va. 

Portland  Harbor,  Me. 

Potomac  River  at  Mount  Vernon. 

Potomac  River  at  Washington,  D.  C. 

Schnylkill  River,  Pa. 

Urbana  Creek,  Va. 

Wilmington  Harbor,  Del. 

York  River,  Va. 
Nkasb,  H.  B.,  Contractor, 

Ohio  River  (except  Falls,  etc.). 
Nrllb8,G.  T.,  Auistant  Engineer, 

Missonri  River,  from  month  to  Sionx 
City. 
Nevelino,  I.,  Sl  Son,  Contraetore. 

Wilmington  Harbor,  Del. 
New  England  Dredging  Company,  Con- 
tracloTB, 

Boston  Harbor.  Mass. 

Plymonth  Haroor,  Mass. 
Newton,  A.  M.»  Coniracior, 

Cumberland  Sound,  Fla.  and  Ga. 

New  Haven  Harbor,  Conn. 
Newton,  V.  M.,  J«««(an*  Engineer. 

Sassafras  River,  Md. 
New  York  Steam  Dredging  Company, 
Contractors. 

Cape  Fear  River,  N.  C,  below  Wilming- 
ton. 

Delaware  River  bftlow  Bridesbnrg. 
Neyland  4&  Henderson,  Contraciors, 

Neche«  River,  Tex. 
NiER,  J.  W.,  A89iBtant  Engineer, 

Missouri  River,  from  month  to  Sioux 
City. 
NOBLK,  A.,  A%9iBiant  Engineer, 

St.  Mary's  River  and  Falls  Canal. 
Nolan  &  Son,  Cot^ractora, 

Potomac  River,  D.  C.    « 
Nolty,  a.  J.,  AaHniant  Engineer, 

Mississippi    River,  botw<'eu  mouth  of 
Ohio  River  and  Head  of  Passes. 
Norton,  F.  O.,  Contractor, 

Ohio  River  (except  Falls,  etc.). 
Oakland  Dredging  Company,  Contract- 
ors. 

San  Joaquin  River,  Cal. 
O'Brien  &,  Co.,  Contractors, 

Kentocky  River,  Ky. 


OCKKRSON,  J.  A.,  A99%sia/nt  Engineer, 

Mississippi   River,  between   month    of 
Ohio  River  and  Head  of  Passes. 
Odiorne,  J.  N.,  AssiBtant  Eingine9r. 

Duck  Creek,  Del. 

Indian  River,  Del. 

Mispillion,  Creek,  Del. 
Odiorne,  W.  S.,  Assistant  Engineer, 

St.  Jones  River,  Del. ' 
Officer,  E.  F.,  Aseistant  Engineer. 

Arkansas  River  at  Pine  Blnff,  Ark. 
OuvER.    (See  Dbming  6l  Oliver.  ) 
Oliver  Brothsrs  6l  Phillips,  Contract' 
ors, 

Ohio  River  (except  Falls,  etc.). 
Oregon    Paving    Company,    Contract- 
ors, 

Colnmbia  River,  Oreg. 
Orlapp,  M.  a.,  Assistant  Engineer. 

Petit  Jean  River,  Ark. 

Red  River  (Little),  Ark. 

Red  River,  La.  and  Ark. 
Owen,  J.  W.,  Contractor, 

Saginaw  River,  Mich. 
Pacific  Coast  and  Rbclamatiok  Com- 
pany, Contractors. 

Wilmington  Harbor,  Cal. 
Packard,  A.  J.,  Contractor. 

Buffalo  Harbor,  N.  Y. 

Charlotte  Harbor,  N.  Y. 

Chicago  Harbor,  111. 

Michigan  City  Harbor,  Ind. 

Sodus  Harbor  (Great),  N.  Y. 

Sodus  Harbor  (Little),  N.  Y. 

Wilson  Harbor,  N.Y. 
Pacquit  &  Smith,  Contractors. 

Columbia  River  (Lower),  Oreg. 
Paige,  J.  A.,  Assistant  Engineer. 

Mississippi  River,  between   mouth    of 
Ohio  River  and  Head  ot  Passes. 
Paquet,  J.,  Contractor, 

Willamette  River  (Upper),  Oreg. 
Pardessus  &  Anthony,  Contraators. 

Norfolk  Harbor,  Va. 
Paret,  M.,  Assistant  Engineer. 

Chcesequake  and  Delaware  Bays. 
Parkinson,  J.  B.,  Assistant  Engineer, 

Ajj^ate  Bay,  Minn. 

Minnesota  River,  Minn. 

Mississippi  River,  reservoir  at  eonrces. 

Superior  Bay  and  St.  Louis  Bay,  Wis. 
Parrott,  R.,  Contractor, 

Passaic  River,  N.  J.,  at  Newark. 

Port  Chester  Harbor,  N.  Y. 
Parsons,  C.  W.,  Assistant  Engineer. 

Choptank  River,  Md. 

Dears  Island,  Md. (lower thoroughfare). 

DeaVs  Island,  Md. (upper  thoroughfare). 
Parsons,  G.  W.,  Contractor. 

Broad  Creek,  Del. 

Elk  River,  Del. 

Wicomico  River,  Md. 
Parsons,  N.  W.,  Assistant  Engineer. 

Wicomico  River,  Md. 
Patrick.    (See  Larkin  &,  Patrick.) 
Patten,  J.  V.,  Contractor. 

Cohansey  Creek,  N.  J. 

Delaware  River,  between  Trenton  and 
BridesbDTg. 
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Patterson  Brothers,  Contractors. 

Miasissippi   River,   St.    Paul   to    Des 
Moines  Bapids. 

\pi  Biver,  Des  Moines  Bapids, 
Canal,  and  Dry-Dock. 
Patterson,  W.  A.  &  J.  C,  Contractors. 

Mississippi  River,  Des  Moines  Bapids 
to  month  of  Illinois  Biver. 
Paulson.   (See  Dickerson  &,  Paulson. ) 
Payne,  £.  M.,  Contractor. 

Passaic  Biver,  N.  J.,  below  Newark. 

New  London  Harbor,  Conn. 

Newport  Harbor,  B.  I. 
Pearls,  J.  W.,  Assistant  Engineer. 

Missouri  Biver,  from  Mouth  to  Sioux 
City. 

Nishnabotana  Biver,  Iowa. 
Pearsons,  G.  W.,  Assistant  Engineer. 

Broad  Creek,  Del. 
Pease,  C.  S.,  Assistant  Engineer. 

Missouri  Biver,  from  mouth  to  Sioux 
City. 
Peeler,  H.  A..,  Contractor. 

Bayou  Terrebonne,  La. 
Peck,  W.  A.,  Assistant  Engineer. 

Milford  Harbor,  Conn. 

New  Haven  Harbor,  Conn. 
Pence,  W.  L.,  Contractor. 

Kentucky  Biver,  Ey. 
Penn,  E.  G.,  Contractor. 

Ohio  Biver  (except  Falls,  etc.). 
Penny,  H.  H.,  Contractor. 

Charleston  Harbor. 

PENNYP ACKER.       (ScO    BOSS    &    PeNNY- 

packer. 
Percy,  C.  B.,  Assistant  Engineer. 

Cohaba  Biver,  Ala. 

Dauphin  Island  and  Cedar  Point. 
Perry,  A.  B.,  Contractor. 

Tennessee  Biver  above  and  below  Chat- 
tanooga. 
Peter.    (See  Scully  &,  Peter.) 
Petitdidier,  L.  M.,  Assistant  Engineer. 

Monongahela  Biver,  Pa.  and  W.  Va. 
Petitdidier,  O.  L.,  Assistant  Engineer. 

New  Buffalo  Harbor,  Mich. 

Wabash  Biver,  Ind. 

White  Biver,  Ind. 
Petrir,  a.  H.,  Contractor. 

Muskegon  Harbor,  Mich. 

St.  Joseph  Harbor,  Mich. 
Petrie,  a.  H.,  &  Co..  Contractors. 

Chicago  Harbor,  111. 
PiiiFER,  C.  W.f  Assistant  Engineer. 

Big  Sunflower  Biver,  Miss. 
Phillips.     (See   Oliver  Brothers  & 

Phillips.) 
Phillips,  H.  W.,  Contractor. 

Boston  Harbor,  Mass. 

Scitnate  Harbor,  Mass. 
Picton,  J.  M.,  Assistant  Engineer. 

Brazos  Biver,  Tex. 

Mattagorda  Bay,  Tex. 
PiDGEON,  F.,  Contractor, 

Delaware  Biver  below  Bridesburg. 

Dock  Creek,  Del. 

Mispillion  Creek,  Del. 

New  Castle,  Del. 

Norwalk  Harbor,  Conn. 

Passaio  Biver,  N.  J.,  aboye  Newark. 


PiDGSO]^,  F.— Continued. 

Schuylkill  Biver,  Pa. 

Wareham  Harbor,  Mass. 
PiDOEON,  J.  &  F.,  Contractors. 

Mattawan  Creek,  N.  J. 
PiDGBON  Hill  Granite  Coupany,  Con- 
tractors. 

Sandy  Bay,  Mass. 
PiDGEON,  M.  K.,  Contractor. 

Port  Chester  Harbor,  N.  Y. 
Pierpont,  J.,  Assistant  Engineer. 

Wolf  Biver,  Wis. 
Pittsburgh  Bridge  Company,  Contract- 
ors, 

Ohio  Biver  (except  Falls,  etc.). 
POLHEMUS,  J.  S.,  Assistant  Engineer. 

Neches  Biver,  Tex. 

Sabine  Biver,  La.  and  Tex. 

Siuslaw  Bay,  Oreg. 


Umpqua  Biver,  Oreg. 
Yaquina  Bay,  Oreg. 


PoPfe,  W.  S.,  Contractor. 

St.  Mary's  Biver  and  Falls  Canal. 
Porterfield.  W.,  Assistant  Engineer. 

Big  Black  Biver,  Miss. 
Porter,  Tucker  Sl  Mahan,  Contractors. 

Kanawha  Biver  (Great),  W.  Va.  (har- 
bor of  refuge). 

Ohio  Biver  (except  Falls,  etc.). 
Portsmouth  Foundry  and  Machine 
Works,  Contractors. 

Kanawha  Biver  (Little),  W.  Va. 
Post,  J.  C,  Assistant  Engineer. 

Altamaha  Biver,  Ga. 

Salkiehatchee  Biver,  S.  C. 
Post  &,  Henderson,  Contractors, 

Oswego,  N.  Y. 
Potomac  Dredging  Company,  Contract- 
ors. 

X/eonardtown  Harbor,  Md. 

Potomac  Biver  at  Washington,  D.  C. 

Urbana  Creek,  Va. 
Potomac  Bed  Sandstone  Company,  Con- 
tractors. 

Potomac  Biver,  D.  C. 
Potter,  A.  S.,  Assistant  Engineer. 

Missouri  Biver,  from  mouth  to  Sioux 
City. 
Potter,  T.,  Contractor. 

Baltimore  Harbor,  Md. 
Powell,  A.  O.,  Assistant  Engineer. 

Chippewa  Biver,  Wis.   • 

Chippewa  Biver  at  Yellowbank,  Wis. 
PowLESS^  W.  11.,  Assistant  Engineer, 

Mississippi  Biver,  between  month  of 
Ohio  Biver  and  Head  of  Passes. 
Pratt,  C.  M.,  Contractor. 

Flushing  Bay.  N.  Y. 
Pratt  &  Co..  Contractors. 

Buffalo  Harbor,  N.  Y. 
Price.    (See  Strath  am  «fe  Price.) 
Price,  H.  F.,  Assistant  Engineer. 

Beaufort  Harbor,  N.  C. 
Price,  W.  O.,  Assistant  Engineer. 

MissiHsippt  Biver,  between   mouth  of 
Ohio  Biver  and  Iload  of  Passes. 
Pryse,  E.  M.,  &  Brother,  Contractors, 

Kentucky  Biver,  Ky. 
PuRiNOTON,  S.  F.,  Contractor. 

Bichmoud  Harbori  Me. 
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QmsKK  City  Brhhsr  and  Stkam  Fokg- 
iNo  Company,  Contractort, 

Ohio  itiver  (except  Falls,  etc.). 
QuiNN,  C,  AastBiant  Engineer. 

fiayon  Bartholemew,  Ark.  and  La. 

Bayou  B<suf,  La. 
QniNN,  O.  J.,  Contractor, 

Saginaw  River,  Mich. 
Balky,  W.  P.,  Contractor. 

Eagle  Harbor,  Mich. 
Ramsey,  H.  A.,  <&  Co.,  Contractors. 

Ohio  River  (except  Falls,  etc.). 
Rand  &  Burgkr,  Contractus, 

Port  Washington  Harbor,  Wis. 
Ransom,  R.,  Aanslant  Engineer. 

Beaufort  Harbor,  N.  C. 

Contentnea  Creek,  N.  C. 

New  Berne  to  Beaufort,  N.  C. 

Trent  River,  N.  C. 
Rasbr,  G.  B.,  Contractor, 

Ashtabula  Harbor,  Ohio. 
Rauchenstkin,  R  ,  Awwtant  EnginfSBr. 

Pascagoula  River,  Misa. 

Wacissa  and  Ancilla  rivers,  Fla. 
Raymond,  T.  L.,  Assistant  Engineer. 

Calcasieu  River,  La. 

Sabine  Pass,  Tex. 
Raynolds,  J.  D.,  Assistant  Engineer. 

Mississippi  River,  reservoir  at  sources. 
Rkcord,  J.  R.,  Assistant  Engineer, 

Mississippi  River,   between  months  of 
Illinois  and  Ohio  rivers.. 
Rbes,  J.,  Contractor, 

Missouri   River,   between  Kansas  City 
and  the  mouth. 
Rees,  N.  M.^  Assistant  Engineer, 

Mississippi  River,   between  month  of 
Ohio  River  and  Head  of  Passes. 

Red  River,  La. 

Yalabusha  River,  Miss. 
Rbndrock  Powder  Company,  Contracts 
ors. 

East  River,  N.  Y. 
Reynolds,  W.  C,  Assistant  Engineer. 

Coal  River,  W.  Va. 
Rhodes,  CD.,  Assistant  Engineer, 

Mokelnmne  River,  Cal. 
Rich,  J.,  Contractor, 

Ontonagon  Harbor,  Mich. 
Richardson,  W.,  Contractor, 

Monroe  Harbor,  Mich. 

Sandusky  City  Harbor,  Ohio. 

Sandusky  River,  Ohio. 
Riciitman,  A.,  Contractor, 

MiosisHippi     River,    St.    Paul   to    Dcs 
Monies  Rapids. 
RiCHTMAN,  J.,  Contractor, 

Mississippi     River,     St.  Paul    to  Dcs 
Moines  Rapids. 
Riddrll.    (See  Kekpers  &  Riddell.) 
Riley,  J.  L.,  Assistant  Engineer. 

Mississippi   River,    between    mouth  of 
Ohio  River  and  Head  of  Passes. 
RiMBARK,  8.  D.,  Contractor. 

Oconto  Harbor,  Wis. 
Ripley,  H.  C,  Assistant  Engineer, 

Brazos  River,  Tex. 

Brazos  Santiago  Harbor,  Tex. 

Fort  Brown,  Tex. 

Qalveston  Harbor,  Tex. 


Ripley,  H.  C— Continued. 

Matagorda  Bay,  Tex. 
RiTTBR,  H.  P.,  Assistant  Engineer, 

Mississippi  River,   between   mouth    of 
Ohio  River  and  Head  of  Passes. 
Roberts,  T.  P.,  Assistant  Engineer, 

Allegheny  River,  Pa. 
Roberts,  W.  M.,  &  Co.,  Contractors, 

Mississippi    River,    St.    Paul    to     Des 
Moines  Rapids. 
Robinson,  P.,  Assistant  Engineer, 

Ancilla  and  Wacissa  rivers,  Fia. 

Crystal  River,  Fla. 

Manatee  River,  Fla. 

Ocklocl.'onee  River,  Fla. 
Robinson,  P.,  Contractor, 

Finhalloway  River,  Fla.        , 

ROCKPORT  AND   PiDGEON  HiLL  GRANITE 

Company,  Contractors. 

Sandy  Bay,  Mass. 
RODDIN,  J.,  Contractor. 

New  Haven  Harbor,  Conn. 
ROESSLER,  S.  W.,  Assistant  Engineer, 

Colorado  River,  Cal. 
Rogers,  F.  P.,  Assistant  Engineer, 

Hudson  River,  N.  Y. 
ROHERER,  J.  B.,  Assistant  Engineer, 

Bay  River,  Ark. 

St.  Francis  River,  Ark.  and  Mo. 
RooNEY.    (See  French  &  Kooney.) 
RooNEY,  James.  Jr.,  Contractor, 

Black  River  Harbor,  Ohio. 
RoONEY,  J..  Contractor, 

Erie  (Presqne  Isle)  Harbor,  Pa. 
RooNEY,  W.  E.,  Contractor, 

Fairport  Harbor,  Ohio. 

Toledo  Harbor,  Ohio. 
Ross.    (See  BimxETT  &  Ross.) 
Ross.    (See  Lara,  Ross  &,  Co.) 
Ross,  P.  S.,  Contractor, 

Flushing  Bay,  N.  Y. 

Norfolk  Harbor,  Va. 

Passaic  River,  N.  J.,  below  Newark. 

Potomac  River,  Washington,  D.  C. 

Romerly  Marsh,  Ga. 

Savannah  River  above  and  below  Au- 
gusta. 

Wicomico  River,  Md. 
Ross  <&  Lara,  Contractors, 

Cape  Fear  River,  N.  C,  below  Wil- 
mington. 
Ross  &  Pennypacker,  Contractors, 

Cape  Fear  River,  N.  C,   below  Wil- 
mington. 
Ross  &  Sanfori),  Contractors. 

Wappoo  Cut,  S.  C. 
Ross  &  Sanfoui)  Dredging  Company, 
Contractors. 

Ashley  River,  S.  C. 
ROUTU,  J.  S.,  Contractor. 

Ohio  Rtver  (except  Falls,  etc.). 
ROWE,  T.  A.,  Contractor. 

Newburyport  Harbor,  Mass. 

Rockland  Harbor,  Me. 
RUHL,  E.,  Assistant  Engineer, 

Etowah  River,  Ga. 
RUPLE,  C.  P.,  Assistant  Engineer, 

Mississippi  Riv«»T,  between  month  of 
Ohio  River  and  Head  of  Passes. 
Russell.   (See  Ephinojsb  tf&  Rumsll,) 
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Sackbtt,  J.  W.,  Aaaiaiani  Engineer. 

Key  port  Harbor,  N.  J. 

Tampa  Bay,  Fla. 
Sagkr,  G.  H.,  Contractor. 

Kenosha  Harbor,  Wis. 

Raciue  Harbor,  Wis. 
Sagub,  S.  a.,  Contractor. 

Tort  Cliuton  Harbor,  Ohio. 
8t.  L.  Copper,  H.,  Awiaiant  Engineer. 

Graud  Gulf,  Miss. 

MiHsbsippi  River,  between  mouth  of 
Ohio  River  and  Head  of  Passes. 

Red  River,  La. 
Salbm  Stonb  and  Lime  Company,  Con- 
tractoTB. 

Ohio  River,  Falls  of. 
Salmon  &  Mares,  Contraotora. 

Port  Clinton  Harbor,  Ohio. 
Samo,  T.  B.,  Assistant  Engineer. 

Washington  Aqueduct,  D.  C. 
Sample,  S.,  Contractor. 

Mississippi  River,  Des  Moines  Rapids  to 
mouth  of  Illinois  River. 
Sanborn,  W.  G.,  Assistant  Engineer. 

Holston  River,  Tenn.  and  Va. 

Powull  River,  Va.  and  Tenn. 
Sanford.    (See  Ross  &  Sanford.) 
8ANKORD,  J.  C,  Assistant  Engineer. 

Glen  Cove  Harbor,  N.  Y, 
Sangek  &  Moody,  Contractors. 

Illinois  River. 
Savage,  J.  E.,  Assistant  Engineer. 

Mississippi  River,  between  mouths  of 
Illinois  and  Ohio  rivers. 
Sawyer.    (See  Hamilton  &  Sawyer.) 
ScAiFE  Foundry  and  Machine  Com- 
pany, Contractors. 

Ohio  River  (except  Falls,  etc.). 

SCANDLON.      (See  S YMMKS  &  SCANDLON. ) 

Sghermerhorn,  L.   Y.,  Assistant  Engi- 

neer. 
Ahuaitee  Harbor,  Wis. 
Ashland  Harbor,  Wis. 
Bayfield  Harbor,  Wis. 
Cedar  River,  Mich. 
Grand  Marais,  Harbor  of  Refuge. 
Green  Bay  Harbor,  Wis. 
Kewaunee  Harbor,  Wis. 
Maiiistiquc  Harbor,  Mich. 
Manitowoc  Harbor,  Wis. 
Oconto  Harbor,  Wis. 
Ponsaiikee  Harbor,  Wis. 
Plattsburgh  Harbor,  N.  Y. 
Portage  Lake  and  Lake  Superior  Ship 

Canal. 
Salmon  River,  N.  Y. 
Sheboygan  Harbor,  Wis. 
Sturgeon  Bay  Canal,  Wis. 
Swantou  Harbor,  Vt. 
Two  Rivers  Harbor,  Wis. 
Compiler  on  this  Index.     (See  Preface, 

Vols.  I  and  IL) 
Schmidt,  M.  E.,  Assistant  Engineer. 
Mississippi  River,  between  mouths  of 

Illinois  and  Ohio  rivers. 
SCHOPP,  P.  .T.,  Assistant  Engineer. 
Ohio  River  (except  Falls,  etc.). 
Ohio  River,  Falls  of. 
BcHROEDBR.    (See  Trtjman  <Sr  Schroe- 

der.) 


ScHWARZ  &  Bernbr,  Contractors. 

Cedar  River,  Mich. 

Kewanuee  Harbor,  Wis. 

Muskegon  Harbor,  Mich. 

Oconto  Harbor,  Wis, 

Portage  Lake,  Mich. 
Scott,  A.  M.,  Assistant  Engineer, 

Elk  River,  W.Va. 
Scott,  G.  V.,  &  Sons,  Contractors. 

Appomattox  River,  Va* 
ScovB.    (See  Hanson  d&  Scovb.) 
Scully,  J.,  Contractor. 

Block  Islana  Harbor,  R.  I. 

Kantucket  Harbor,  Mass. 

Port  Jefferson  Harbor,  N.  Y. 
Scully  <&  Peter,  Contractors. 

Kentucky  River,  Ky. 
Sbagbr,  J.  L.,  Assistant  Engineer. 

Broad  Creek,  Del. 

Cherrystone  Creek,  Va. 

Dividiug  Creek,  Md.. 

Hunting  Creek,  Va. 

NanticoKe  River,  Del.  and  Md. 

Pocomoke*  River,  Md. 

Pungoteague  Creek,  Va. 

Tuckahoe  Creek,  Md. 
Searles,  J.  M.,  Assistant  Engineer. 

Big  Sunflower  River,  Miss. 
Seddon,  J.  A.,  Assistant  Engineer. 

Missouri  River,  mouth  to  Fort  Benton. 
Sedgwick,  T.  S.,  Assistant  Engineer. 

Arausas  Pass  and  Bay,  Tex. 
Seward,  E.  R.,  Contractor. 

New  Rochelle  Harbor,  Conn. 
Seward,  J/ M.,  Contractor. 

Hohsatonio  River,  Conn. 

Miltord  Harbor,  Conn. 

Port  Jefferson  Harbor,  N.  Y. 

South  port  Harbor,  Conn. 
Sewickley  Lumber  Company,  Contract- 
ors. 

Ohio  River  (except  Falls,  etc.). 
Seymbr.  C.  p.,  Contractor. 

Tangipahoa  River,  La. 
Shadbolt,  Boyd  &  Co.,  Contractors. 

Green  Bay  Harbor,  Wis. 
Shankland.  E.  C,  Assistant  Engineer. 

Missouri  River,  from  mouth  to  Sioux 
City. 
Shannon,  A.  M.,  &  Co.,  Contractors. 

Arausas  Pass  and  Bay,  Tex. 

Galveston  Harbor,  Tex. 

Matagorda  Bay,  Tex. 
Shannon  &  Hyatt,  Contractors. 

Galveston  Harbor,  Tex. 
Shaw.  E.  P.,  Contractor. 

Newburyport  Harbor,  Mass. 
Shaw,  G.  W.,  Assistant  Engineer. 

Ohio  River,  Falls  of. 
Sherwood,  W.  H.,  &  Co.,  Contractors. 

Ohio  River  (except  Falls,  etc.). 
Sherwood,  .  Striebbrger  &   Geissen- 
DORFKR,  Contractors. 

Cleveland  Harbor,  Ohio. 
Shiels,  T.,  Assistant  Engineer. 

Daluth  Harbor,  Minn. 
Shipley,  D.  B.,  Assistant  Engineer. 

Big  Sandy  River,  W.  Va.  and  Ky. 
SniPMAN  &  Carmody,  Contractors. 

Mouongahcla  River,  Pa.  and  W.  V% 
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Shipmaxs.  J.  J.,  ConiraciOT. 

Kanawha  River  (Great),  W.  Va.,  Har- 
bor of  Uetu<i;e. 

Obio  River  (except  Falls,  etc.). 
SiDDON;  W.  L.,  Assistant  Engineer. 

Mississippi   River,   between  mouth  of 
Ohio  River  and  Head  of  Paanes. 
SiMAR,  y.  D..  Assistant  Engineer. 

Chippewa  River,  Wis. 

St.  Croix  Rivet*,  Wis.  and  Minn. 
Si  MAR  <&  MoKTOX,  Contractors, 

Chippewa  River,  Wis. 
Simpson,  W.  S.,  Assistant  Engineer, 

Osage  River,  Mo.  and  Kans. 
Sims,  J.,  Contractor. 

Vermiiliou  Harbor,  Ohio. 
SiNGBR  &  Talcot  Stone  Company,  Con- 
tractors, 

Chicago  Harbor,  III. 
Skildon.    (See  Hubble  Sl  Skildon.) 
Skinner,  J.  D.,  Assistant  Engineer, 

Mississippi  River,  reservoir  at  soaroes. 
Slaughter,  J.  E.,  Contractor^ 

Cedar  Keys  Harbor,  Fla. 

Galveston  Bay  (Ship  Canal),  Tex. 

Sawunee  River,  Fla, 

Tampa  Bay,  Fla. 
Slaughter,  P.  M.,  Contractor. 

Flint  River,  Ga. 
Smith.    (Sec  Leathern  &,  Smith.) 
Smith.    (See  P acquit  &  Smith.) 
Smith,  A.  D.,  Contractor. 

Portland  Harbor,  Me. 
Smith,  E.  A.,  Assistant  Engineer, 

Black  Warrior  River  from  TitHcaloosa  to 
Daniels  Creek,  Ala.  and  Miss. 
Smith,  F.    (See  Smith,  G.  W.  &  F.) 
Smith,  F.  A.,  Contractor. 

Pamunkey  River,  Va. 
Smith,  F.  H.,  Contractor. 

Honsa tonic  River,  Conn. 

New  Haven  Harbor,  Conn. 

Pensacola  Harbor,  Fla. 
Smith,  G.  W.  &  F.,  Contractors, 

Sandy  Bay,  Mass. 
Smith,   J.    A.     (See   Smith,    L.  P.  &, 

J.  A.) 
Smith,  J.  B.,&.  Co.,  Contractors, 

Mnskegon  Harbor,  Mich. 

White  River  Harbor,  Mich. 
Smith,  J.  G.,  Contractor. 

St.  Angustine  Creek,  Ga. 
Smith,  L.  P.,  Contractor. 

Fair  port  Harbor,  Ohio. 
Smith,  L.  P.  &  J.  A.,  Contractors. 

Ashtabnla  Harbor,  Ohio. 

Cleveland  Harbor,  Ohio. 

Haron  Harbor,  Oliio. 

Saginaw  River,  Mich. 

Saudnsky  River,  Ohio. 

Vermillion  Harbor,  Ohio. 
Smith,  P.,  Contractor, 

Cleveland  Harbor,  Ohio. 
Smith,  S.  R.,  Contractor. 

Clearwater  River,  Idaho. 
Smith,  T.  H.,  Contractor. 

Lndington  Harbor,  Mich. 

Pentwater  Harbor,  Mich. 
Smith,  T.  W.,  Contractor. 

Potomac  River,  D.  C. 


Smith,  W.  F.,  U,  S.  Agent. 

A8Bat<eaj^6  Bay,  Md. 

Broad  River,  Del. 

Broad  kiln  River,  Del. 

Cambridge  Harbor,  Md. 

Chester  River,  Md. 

Chincoteasuo  Bay,  Md. 

Choptank  River,  Md. 

Corsica  Crenk,  Md. 

Deal's  Island  (upper  thoroughfare),  Md. 

Duck  Creek,  Del. 

Easton  Point  Harbor,  Md. 

Elk  River,  Md. 

Fairlee  Creek,  Md. 

Indian  River,  Del. 

Lewis  Creek,  Del. 

Maurice  River,  N.  J. 

Mispillion  Creek,  Del. 

Nanticoke  River,  Del. 

New  Castle  (ice-harbor),  Del. 

Pocomoko  Sound,  Md. 

Rehoboth  Bay,  Del. 

Sfc.  Jitnes  River,  Del. 

Sassafras  River,  Md. 

Skipton  Creek,  Md. 

Susqnehanna  River  above  i^nd  below 
Havre  de  Grace,  Md. 

Tnckahoe  Creek,  Md. 

Water-way  between  Chincoteague  and 
Delaware  bays,  Md. 

Wicomico  River,  Md. 

Wilmington  Harbor,  Del. 
Smith,  W.  P.,  Assistant  Engineer. 

Easton  Point  Harbor,  Md. 

Groenbriar  River,  W.  Va. 

New  Castle  Harbor,  Del. 

Sacramento  and  Feather  rivers,  Cal. 

San  Joaquin  Harbor,  Cal. 

Wilmington  Harbor,  Cal. 
Snead  &  Co.  Iron- Works.  Contractora, 

Kanawha  River  (Great),  W.  Va. 
Somers,  F.  C,  Contractor, 

Chester  and  Ridley  Creek,  Pa. 

Cohansey  Creek,  N.  J. 

Elizabeth  River,  N.  J. 

Indian  River,  Del. 

Nanticoke  River,  Del.  and  Md. 

Potomac  River,  D.  C. 
SouLE.    (See  Hamilton  &  Soulb.) 
Southerland,  C,  Contractor, 

An  Sable  River  and  Harbor,  Mich. 

Grand  Marais  Harbor  of  Refuge,  Mich. 

Saginaw  River,  Mich. 
Spalding,  E.  M.,  Assistant  Engineer.         « 

Superior  and  St.  Louis  bays,  Wis. 
Spect,  J.,  Contractor. 

Mississippi    River,  Des  Moines  Rapids 
to  month  of  Illinois  River. 
Spicer,  R.  M.,  Assistant  Engineer. 

Bayou  Bartholomew,  Ark.  and  La. 
Spragub,  S.  G.,  Contractor. 

Muskingum    River   (ice-harbor),  Ohio. 
Springer,  J.  C,  Contractor. 

Cape  Fear  River,  N.  C,  below  Wilming- 
ton. 
Squire  &  White,  Contractors, 

Grand  Haven  Harbor,  Mich. 

Grand    River,    Mich.,    below    Grand 
Rapids. 

Pentwater  Harbor,  Mich. 
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Squire  &  White— Continued. 

iSouth  Haven  Harbor,  Mich. 
Stang.    ( Seo  Kerr,  Stang  &  Gillmore.  ) 
Stang,  J.,  Contractor. 

Black  Kiver  Harbor,  Ohio. 

Cleveland  Harbor,  Ohio. 

Huron  Harbor,  Ohio. 

Port  Clinton  Harbor,  Ohio. 
Stang  &  Gillmore,  Contraeiars. 

Black  River  Harbor,  Ohio. 

Huron  Harbor,  Ohio. 

Sandusky  City  Harbor,  Ohio. 
Stanton,  J.  P.,  Contractor. 

Now  Haven  Harbor,  Conn. 
Stanton,  W.  P.,  Contractor,. 

Cleveland  Harbor,  Ohio. 
Stanton  &  Doyle,  Contractors. 
Hudson  River,  N.  Y.,  between  Baltimore 

and  Troy. 
Starke,  C.  H.,  Contractor. 

Milwaukee  Bay,  Wis. 
Stark,  Smith  &  Co.,  Contractors.^ 

Milwaukee  Harbor,  Wis. 
Starkweather,  W.  J.,  Contractor. 

Fairport  Harbor,  Ohio. 
Starr,  W.  W.^  Assistant  Engineer. 

Chaunol  between  Lloyd  Harbor  and 
Cold  Springs,  N.  Y. 
Steele  Brothers  4&C0.,  Contractors. 

Agato  Bay,  Minn. 
Stkffen,  J.  F.,  Contractor. 

Columbia  River,  Oreg. 
Stephenson,  S.  M.,  Contractor. 

Monomouee  Harbor,  Mich,  and  Wis. 
Stevens.  (See  Arnold  &  Stevens.) 
Stevens,  H.  E.,  Contractor. 

Lake  Pepin,  Mississippi  River. 
Stevens,  S.  D.,  Contractor. 

Sacramento  and  Feather  rivers,  Cal. 
Stewart,  H.,  Assistant  Engineer. 

Bayou  La  Fourche,  La. 
Stewart,  J.  M.,  Assistant  Engineer. 

Delaware  Breakwater,  Del. 

Lewes  Harbor,  Del. 

St.  Jones  River,  Del. 
Stewart,  N.,  Assistant  Engineer. 

Mississippi  River,   between  mouth  of 
Ohio  River  and  Head  of  Passes. 
Stierle,  a.,  Assistant  Engineer. 

Delaware  Bay,  ice-harbor  at  head  of. 

Delaware  Breakwater,  Del. 

Delaware  River. 

Frankford  Creek,  Pa. 

Lewes  Harbor,  Del. 

Mantua  Creek,  K.  J. 

Maurice  River,  N.  J. 

Raccoon  River,  N.  J. 

Rancocas  River,  N.  J. 

Salem  River,  N.  J. 

Susquehanna  River,  Pa. 

Woodbury  Creek,  N.  J. 
Stock,  H.  T.,  Contractor. 

Sand  Beach,  Mich. 
Stoll,  C.  P.,  Contractor. 

Port  Jefferson  Harbor,  N.  Y. 
Stone,  R.,  Assistant  Engineer, 

East  River,  N.  Y. 
Stone,  R.,  Contractor. 

New  York  Harbor  (Gcdney's  and  main 
ship-ohanneK) 


Stover,  J.,  Contractor. 

Sand  Beach,  Mich. 
Stratham  <&  Price,  Contractors. 

Kentucky  River,  Ky. 
Strieberger.    (See  Sherwood.  Strie- 

BERGER  <&  GeISSENDORFER.) 

String,  J.,  Contractor. 

Port  Clinton  Harbor,  Ohio. 
Stuohman,  R.,  Assistant  Engineer. 

Alpena  Harbor  (Thunder  Bay),  Mich. 
Strong,  C.  H.,  &  Son,  Contractors. 

Kanawha  River  (Great),  W.  Va. 
Strong,  H.  B.,  Contractor. 

Erie  (Presque  Isle)  Harbor,  Pa. 
Strong,  W.  E.,  Assistant  Engineer. 

Kanawha  River  (Little),  W.  Va. 
Stubbs  &  Cackey,  Contractors. 

Ohio  River  (except  Falls,  etc.). 
Sublett,  D.  L.,  Assistant  Engineer. 

Chattahoochee  River,  Ga.  and  Ala. 

Duck  River,  Teun. 

Kentucky  Riv«r,  Ky. 
Sullivan.    (See  Dunbar  &  Sullivan.) 
Sullivan,  D.  F.,  Contractor. 

Pensacola  Harbor,  Fla. 
Summer,  J.  T.,  Contractor. 

Potomac  River,  D.  C. 
SuMMERELL,  G.  M.,  Contractor. 

Capo  Fear  River,  N.  C,  below  Wilming- 
ton. 
SUTHEiiLAXD,  C,  Contractor. 

Charlevuix  Harbor,  Mich. 
Sweeney.    (See  Holmes  &  Sweeney.) 
Sweeney,  M.  A.,  Contractor. 

Ocmulgee  River,  Ga. 
SwEKNE  V,  M.  a. ,  &  Brothers,  Coh tractors. 

Oconee  Uiver,  Ga. 

Ohio  River,  Falls  of. 

Tennessee  River  above  and  below  Chat- 
tanooga. 
Swift,  A.  J.,  Assistant  Engineer. 

Wilmington  Harbor,  Cal. 
Sylvester,  I.  A.,  Contractor. 

Providence    River    and    Narragansett 

Bay. 

Wood's  HoU  Harbor,  Mass. 
Sylvester,  R.  C,  Contractor. 

New  bury  port  Harbor,  Mass. 
Symmes  &  SCANDLON,  Contractors. 

Toledo  Harbor,  Ohio. 
Symonds,  T.,  Contractor. 

Cocheco  River,  N.  H. 

Exeter  River,  N.  H. 

Ipswich  River,  Mass. 

Lamprey  River,  N.  H. 

Saco  River,  Me. 

Y'ork  Harbor,  Me. 
Taft,  C.  E.y  Assistant  Engineer. 

Arkansas  River,  from  Little  Rock  to 
mouth. 
Talbot,  G.,  Contractor. 

Erie  (Presque  Isle)  Harbor,  Pa. 

Saginaw  River,  Mich. 

Saud  Beach,  Mich. 

Toledo  Harbor,  Ohio. 
Talcot.    (See  Singer  &  Talcot.) 
Taix)OT,  R.  H.,  AssisUint  Engineer. 

Bergen  Neck,  N.  J.  (Ship  canal.) 

Bronx  River,  N.  Y. 

Cheesequake  Creek,  N.  J. 
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Taixjot,  R.  H.— Continnc*(l. 

CuriieH'H  Laudiug  and  Jamaica  Bay, 
N.Y. 

GowaiiuH  Buy,  N.  Y. 

JlempBteml  ilarbor  and  Bay,  N.  Y. 

New  ki>clji>Ittt  Harbur,  N.  Y. 

Tat  choir  110  Kiver,  N.  Y.  • 

South  Kiver,  N.  J. 

8iiii)pawanu8  Inlet,  N.  Y. 
T.vLLAXT    Mauulk    Companv,  Contract- 
ors. 

Des  Moines    Rapids,  Canal,  and  Dr^- 
Dock,  MiwisHippi  River. 
TaYLOH,  B.  T.,  AHMintant  JCnginecr. 

Buffalo  Bayou,  Tex. 
Taylok,  J.,  Contractor. 

Potomac  River,  D.  C. 
Taylor,  T.  If.,  Aanistant  Engineer, 

Oiiio  River,  Falls  of. 
Taylor,  W.  D.,  Contractor. 

Pultuey ville  Harbor,  N.  Y. 

Sodus  Harbor  (Little),  N.  Y. 

Wilson  Harbor,  N.  Y. 
Tkaguk,  S.,  Contractor, 

New  bury  port  Harbor,  Mass. 
Tkukklbon,  J.    (See  Lorknz  &  Tbrkel- 
.«o.v.) 

TERKRL80N.      (See   TiLFORD    &   TBKKBL- 
80N.) 

Tkrry,  F.,  AftHatant  Engineer. 

Mississippi  River,  above  Falls  of  St.  An- 
thony. 
Thaykr,  J.  E.,  Contractor. 

Kanawha  River  (Great),  W.  Va. 
Thaykk,  O.  a.  &  W.  T.,  Contractors, 

Kanawha  River  (Ort'iit),  W.  Va. 
Thomas,  B.  F.,  AssUtant  Engineer. 

Big  Sandy  River,  W.  Va.  and  Ky. 
Thomas,  S.  T.,  &  Blundon,  J.  A.,  Con- 
tractors. 

Potomac  River,  D.  C. 
Thomlinson,  J.,  Contractor. 

Apalachicola  Bay,  Fla. 
Thomps  )X,  K.  D.,  .inHistant  Engineer. 

Beaufort  Harbor  and  New  River,  N.  C. 

Mississippi    River,  between   mouth  of 
Ohio  River  and  Head  of  Passes. 

New  Berne  to  Beaufort,  N.  C. 

New  River,  N.  C. 

Pamlico  and  Tar  River,  N.  C. 

Trent  River,  N.  C. 

Yadkin  River,  N.  C. 
Thompson,  J.  B.,  Contractor. 

Ohio  River  (except  Falls,  etc.). 
Thompson,  T.  K.,  Contractor. 

Galveston  Harbor,  Tex. 
TiLFORD  &.  Terkelson  BROTHERS.,  Con- 
tractors. 

Wilmingboo  Harbor,  Cal. 
TOLLINGKR,  E.  C,  Assifffant  Engineer. 

Clinch  River,  Tenn.  and  Va. 

Mississippi    River,  between   mouth  of 
Ohio  River  and  Head  of  Passes. 
Toms,  W.  A.,  Assistant  Engineer. 

Tennessee  River  above  and  below  Chat- 
tanooga. 
To  WAR,  F.  M.,  Assistant  Engineer, 

Yazoo  River,  Miss. 
TowARS,  A.,  Contractor, 

St.  Clair  River,  Me. 


TowNSKND,  G.  W.,  Contractor, 

Bath  Harbor,  Me. 

Bostfui  Harbor,  Mass. 

Eclip  Harbor,  New.Rochelle,  N.  Y. 

Lubec  Channel,  Me. 

Mt-rrimac  River,  Miiss. 

Port4«mouth  Harbor,  N.  H. 

Sandy  Bay,  Mass. 

Taunton  River,  Mass. 

Wood's  Holl  Harbor,  Mass. 
TowNSKNO,  T.  B.,  Contractor. 

Kanawha  River  (Little),  W.  Va. 

Muskingum  River  (ice-harbor),  Ohio. 
TowNSRNi)  &  Thumb  \hL;  Contractors. 

Delawan)  River  at  Schooner  Ledge. 
TUUAX,  S.  J.,  Contractor. 

Mississipjd  River,  St.  Paul  to  Dos  Moiues 
Rapids. 
Trhk,  C.  S.,  Assistant  Engineer. 

Mississippi  River,  between   moatha  of 
Hlinois  and  Ohio  rivers. 
Truman  &  Cooper,  Contractors, 

Manitowoc  Harbor,  Wis. 

Monoiuonee  Harbor,  Mich,  and  Wis. 

Portage  Lake  Harbor,  Mich. 

Port  Washington  Harbor,  Wis. 

Sheboygan  Ilarbor,  Wis. 

Two  Rivers  Harbor,  Wis. 
Truman  &  Sciiroi-.dkr,  Contractors, 

Sturgeon  Bay  Canal,  Wis. 
Trumball.    (5>ee  Townsend  6c  Thum- 

BALL. ) 

TiiUMBULL  &  Cheney,  Contractors, 

Merrimac  River,  Mass. 
Tucker.     (See    Porter,    Tucker    & 

Mahan.) 
TccKER,  N.  W.,  Contractor. 

Ohio  River  (except  Falls,  etc.). 
TUKRILL,  C.  A.,  Assistant  Engineer. 

Cumberland  River  above  Nashville. 

Red  River,  Tenn. 
Turtle,  J.  E.^Aseistant  Engineer, 

Mississippi    River,  between   mouth   of 
Ohio  River  and  H<*ad  of  Passes. 
TUTTLE,  F.  W.,  Assistant  Engineer. 

Red  River  (Little),  Ark. 
Twining,  E.  H.,  Assisiunt  Engineer, 

Mississippi    River,  between   oioath   of 
Ohio  River  and  Head  of  Passes. 
United   States    Dredging   Company, 
Contractors. 

Buttermilk  Channel,  N.  Y. 
Upham.     (See  Williams  &  Upham.) 
Valentine,  T.,  Assistant  Engineer, 

Dtdaware  River. 

Schuylkill  River,  Pa. 

Wilmington  Harbor,  Del. 
Van  Buskirk,  J.,  Contractor, 

Sand  Beach,  Mich. 
Vance,  H.,  Assistant  Engineer, 

Bayou  Pierre,  La.  . 

Red  River,  La.  and  Ark. 
Vanderwkrken,  G.,  Contractor, 

Potomac  River,  D.  C. 
Van    Gorder.     (See  Jenkins  ^  Van 

GORDER.) 

V^N  Patten,  J.,  Contractor. 
Mattawan  Creek.  N.J. 
Northeast  River,  Md. 
Rahway  River,  N.  J, 
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Van  Pattbn.  J.^CoDtiDued. 

Raritan  River,  N.  J. 

Sasqnehaana  River,  Pa. 

Woodbridffe  Creek,  N.  J. 
Vend  I' LB,  M.  W.,  JBtistant  Engineer, 

Kanawha  River  (Little),  W.  Va. 
VoiGT,  B.  T.,  Aaaistani  Engineer, 

Columbia    River   (Upper)  and  Snake 
River,  Oreg.  and  Wash. 
Yon  Hsin,  M.,  Contractor, 

Missiflsippi  River,  Des  Moines  Rapids  to 
moatn  of  Illinois  River. 
Von  Schmidt,  A.  W.,  Contractor, 

Oakland  Harbor,  Cal. 

Wilmington  Harbor,  Cal. 
Von  Schmidt,  £.  A.,  Contractor, 

Wilmington  Harbor,  Cal. 
Von  Schmidt  &.  McNbb,  Coniractort, 

Oakland  Harbor,  Cal. 

San  Joaqnin  Harbor,  Cal. 
VosBUROH,  M.  S.,  Contractor, 

Olcott  Harbor,  N.  Y. 

Wilson  Harbor,  N.  Y. 
Walbh  &  Hannah,  Contraciore, 

Calnmet  Harbor,  111. 
Walter,  J.  E.,  Contractor, 

Brunswick  Harbor,  Ga. 

Savannah    River    between    Savannah 
and  Augusta. 
Walter  &  Darrah,  Contraetor§, 

Ohio  River  (except  Falls,  etc.). 
Wanzer,  C,  J88istant  Engineer. 

Mississippi  River,  reservoir  at  sources. 

Red  River  of  the  North,   Minn,   and 
Dak. 
Ward,  C.  D.^Asaiatant  Engineer, 

Canal  (ship)  from  Lake  Erie  to  the 
Wabash  and  Ohio  rivers. 
Ward,  G.  E.,  Contractor, 

Currituck   Sound,   Cuanjok  Bay,   and 
North  River  Bar,  N.  C. 

James  River,  Va. 

St.  Jerome's  Creek,  Md. 
Ward,  G.,  and  McKenzib,  A.  F.,  Con- 
tr<ictora. 

Erie  (Presque  Isle)  Harbor^  Pa. 
Warren,  A.,  Assistant  Engineer, 

Missouri  River,  from  mouth  to  Fort 
Benton. 
Warren.  R.  W.,  Contractor, 

East  River,  N.  Y. 
Watson,  R.,  Contractor, 

Columbia    River^    Oreg.,    Willamette 
and  California  rivers  below  Fort- 
land. 
Wkbb,  W.  L.,  Assistant  Engineer, 

Aransas  Pass  and  Bay,  Tex. 

Galveston  and  Brazos  River,  Tex. 

Trinity  River,  Tex. 
Wellman,  D.  W,,  Assistant  Engineer, 

Missouri  River,  from  mouth  to  Fort 
Benton. 
Wells,  G.,  Assistant  Engineer, 

Chippewa  River,  Wis. 

Duluth  Harbor,  Minn. 

Superior  Bay  and  St.  Louis  Bay,  Wis- 
consin. 
West,  C.  F.,  Assistant  Engineer. 

Mississippi  River,  between  mouths  of 
Illinois  and  Ohio  rivers. 


West  Lebanon  Roluno  Mill  Company, 
Contractors, 

Kanawha  River  (Great),  W.  Va. 
West   Point    Engine    and    Machine 
Company,  Contractors, 

Appomattox  River,  Va* 
West,  S.,  Contractor, 

Appomattox  River,  Va. 
Weston,  W.,  Assistant  Engineer. 

Muskingum  River,  Ohio. 
Wheeler,  E.  S.,  Assistant  Engineer, 

St.  Mary's  River  and  Falls  Canal. 
Wheeler,  L.  L,,  Assistant  Engineer, 

Mississippi   River,   between  month* of 
Ohio  River  and  Head  of  Passes. 
Wheeler,  O.  3,^  Assistant  Engineer, 

Cross  Village  Harbor,  Mich. 

Missouri   River,  from  mouth  to  Fort 
BeutoB. 

Pine  River,  Mich. 

St.  Clair  River,  Mich. 
Whinery,  S.,  Assistant  Engineer, 

Canal  connecting  the  headwatera  of 
the  Hiawasse,  Tenn.,  and  Savannah 
rivers. 
Whitcomb,  H.  D.,  Contractor, 

James  River,  Va. 
White.    (See  Squier^  Whitb.) 
White.  D.,  Assintant  Engineer, 

Lake  Champlaio  (channel,  etc.). 

Ticonderoga  River,  N.  Y. 
White,  E.  F.,  Assistant  Engineer, 

Red  River,  La.  and  Ark. 

Trenton  Harbor,  La. 
White,  G.  W.,  Contractor. 

Dunkirk  Harbor,  N.  Y. 
White,  J.  H.,  Contractor. 

Hyannis  Harbor  (breakwater),  Mass. 

Provincetown  Harbor,  Mass. 
White,  W.  S.,  Contractor, 

Lubec  Channel,  Me. 
WuiTFORD,  R,,  Assistant  Engineer. 

Congaree  River,  S.  C. 

Contentnea  Creek,  N.  C. 

G^rgetowu  Harbor,  S.  C. 

Pee  Dee  River  (Great),  N.  C. 

Waccamaw  River,  N.  C. 

Wateree  River.  S.  C. 

Winyaw  Bay,  S.  C. 
Whiting,  L.,  Contractor, 

Otter  Crock,  Vt. 
Whitney,  A.  J.,  Contractor, 

Dubuque  (ice-harbor),  Iowa. 
Whitney,  L.,  Contractor, 

Burlington  Harbor,  Vt. 

Lake  Champlain,  N.  Y. 

Ticonderoga  River,  N.  Y. 
Whitney  &  Sons,  Contr^setore, 

Galena  River  and  Harbor^  III. 

Mississippi  River,  Des  Moines  Rapids  to 
mouth  of  Illinois  River. 

MissiHsippi  River,  St.  Paul  to  Des  Moines 
Rapids. 
Wiley,  E.  C,  Assistant  Engineer, 

Saline  River,  Ark. 
WiLLARD,  J.  E.,  Assistant  Engineer, 

Tennessee  River  above  and  below  Chat- 
tanooga. 
Williams,  C.  E.,  Contractor, 

BulFulo  Harbor,  N.  Y. 
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WxLUAHS,  E.  H.,  Cewiractor. 
Connect  lent    River    below   H«rtford, 
Conn. 
Williams,  F.  C.  (See  Wiluams  &  Lby- 

TEN.) 

WiLUAMBy  J.  C,  Contractor, 

Cleveland  Harbor,  Ohio. 
Wiluams,  M.,  Contractor, 

Kentnoky  River,  Ky. 
Wiluams,  T.,  Contractor, 

Oakland  Harbor,  Cal. 
Wiluams,  T.  H.,  Contractor, 

San  Joaqnin  River,  Oa). 
WiCLiAMS,  W.  S.,  AsMstant  Engineer, 

Canal  (ship)  from  Lake  Erie  to  the 
Wabaeh  and  Ohio  rivers. 
Williams^  Lbytb\',  Ctmtractora, 

Kanawha  River  (Great),  W.Va. 
Wiluams  &  Upuam,  Contractor$, 

Daluth  Harbor,  Minn. 

Grand  Marais  Harbor,  Minn. 

St.  Mary's  River  and  Falls  Canal. 

Superior  Bay  and  St.  Lonis  Bay,  Wis. 
Williams,  Whitb  &  Co.,  Contraetore. 

Illinois  River,  HI. 
Williamson,  W.  G.,  AseUtamt  Engtmeet, 

Altamaha  Uiver,  Ga. 

Charlotte  Harbor,  Fla.    (Water-way  to 
.St.  John's  River.) 

St.  John's  River. 
Wilson.  (See  Finley,  Garret  A,  Wil- 
son.) 
Wilson,  A.  D.,  Aaaistant  Engineer 

Mississippi  River,  between  month  of 
Ohio  River  and  Head  of  Passes. 
Wilson,  A.  O.,  Asaiatant  Engineer, 

Bayou  PJaanemine,  La. 
Wilson,  C.  M.,  Contractor, 

Grand  Marais  Harbor,  Minn. 
Wilson,  F.,  Contractor, 

Ashtabula  Harbor,  Ohio. 

Buffalo  Harbor,  N.  Y. 

Oswego  Harbor,  N.  Y. 

Port  Clinton  Harbor,  Ohio. 
Wilson,  H.,  Contractor, 

Potomac  River,  D.  C. 
Wilson,  H.  C,  Aeelatant  Engineer. 

Tchula  Lake,  Miss. 

Tensas  River  and  Bayou  Maooii. 
Wilson,  J.  L.,  Contractor. 

James  River,  Va. 
WiNCHSLL,  C.  M.,  Aeeiatant  Engineer, 

Mississippi  River,  between  mouth  of 
Ohio  River  and  Head  of  Passes. 
WiNQ.    (See  Dbwar  &  Wing.) 
WiNNiPisEooEB  Lake  Manufacturing 
Company,  Contractors, 

Lake  Winnipiseogee,  N.  H- 
Winston,  K.,  Aaeietant  Engincet, 

Osage  River,  Mo.  and  Kans. 


WiSNBB,  G.  Y.,  Aesieiant  Engineer. 

Hennepin  Canal. 

Ulinois  and  Des  Plaines  rivers,  HI. 

Mississippi  River,  between  month  of 
Ohio  River  and  Head  of  Passes. 
WisTON  Brothers,  Cwntractora. 

Mississippi   River,    St.    Panl   to    Dos 
Moines  Rapids. 
WoLBRBCT,  J.  ^..Aesistant  Engineer. 

Archer's  Hope  River,  Va. 

Cataba  River,  N.C. 

Pamnnkey  River,  Va. 

Santee  River  and  Canal,  S.  C. 

Watoree  River,  S.  C. 

York  River,  Va. 
Wood,  H.  B.,  Aeeiatant  Engineer. 

Mississippi  River,  between  month  of 
Ohio  River  and  Head  of  Pasees. 
Wood,  W.  H.,  Aaaiat4int  Engineer. 

Missouri  River,  between  Sioux  City  and 
Fort  Benton. 

Raritan  River.  N.  J. 

Shrewsbury  River,  N.  J. 
Woods.    (See  Hingston  A  Woods.) 
WooTON  A  Brondway,  Contractore, 

Tensas  River  and  Bayou  Macon. 
WORDEN,  J.  R.,  Contractor, 

An  Sable  River  and  Harbor,  Mieli. 
WORRALL,  J.,  Aaaiatant  Engineer. 

Clarion  River,  Pa. 

Red  Bank  Creek,  Pa. 

Susquehanna  River,  Pa. 
WoRTHEN,  J.  A..  Aaaiatant  Engineer, 

Mississippi  River,  between  mouths  4»f 
Illinois  and  Ohio  rivers. 
WoRTHiNGTON,  G.,  A  Co.,  Contro^^on. 

Cleveland  Harbor,  Ohio. 
Wright.    (See  Mbacham  A  Wbioht.) 
Wrigbt.    (See  Moose  A  Wkioht.) 
Wright,  A.  R.,  Contractor, 

Lynn  Harbor,  Mais. 

Royal  River,  Me. 
Wright.  J.  G.,  Aaaiatmni  Em/Jmeur. 

Brazos  Santiago  Harbor,  T«k. 
Wright,  W.  W.,  Contractor. 

Cathanoe  River,  Me. 
Yeaoer,  F.  a.,  Aaaiatant  Engineer. 

Mississippi  River,  between  month  sf 
Ohio  River  and  Head  of  Passes. 
Yeatbs.  C.  M.,  Aaaiatant  Engineer, 

Beaurort  Harbor,  N.  C. 

Meherriu  River,  N.  C. 

Winyaw  Bay,  S.  C. 
YONGE,  S.  E.,  Aaaiatant  Engineer. 

Missouri  River,  fiom  month  to  Sioux 
City. 
YuiLLE,  G.  B.,  Aaaietani  Engineer. 

Tallapoosa  River,  Ala. 


SUimriABT  OF  APPROPRIATIONS  for  Rivers  and  Harbor* 

horn  the  earliest  date,  April  6,  1802,  to  and  including  the  act  of  Angnst  11, 1888, 

except  afi  sabeeqnentlj  note^. 

Plan. — The  States  are  arranged  in  alphabetical  order,  and  under  each  State  are 
placed  the  appropriations  for  the  works  lying  wholly  within  that  State,  these  works  be- 
ing also  arranged  alphabetically.  All  the  appropriations  for  the  improvement  of  any 
portion  of  a  river,  except  a  harbor,  are  assigned  to  that  river,  and  if  the  river  passes 
through  or  by  more  than  one  State  the  river  is  placed  u^ider  the  head  of  **  Miscellane- 
ous,'' which  immediately  follows  the  States.  Thus,  appropriations  for  the  Muscle 
Shoals  would  not  be  found  under  Alabama,  but  would  be  included  in  those  for  the 
Tennessee  River,  which  would  be  found  under  '^Miscellaneous;''  appropriations  /or  an 
lee  harbor  at  St.  Louis  would*  be  under  the  State  of  Missouri,  but  appropriations  for  the 
Mississippi  River  at  St  Louis,  or  for  the  mouth  of  the  Mississippi  River,  would  be  in- 
cluded in  those  for  the  Mississippi  lUver.  Explanatory  notes  are  placed  at  the  end  of 
the  table,  which  are  referred  to  by  numerals  in  parenthesis. 

The  same  locality  is  sometimes  referred  to  in  the  acts  making  appropriations  there- 
for under  different  titles,  or  a  local  improvement  has  become  merged  in  one  more  gen- 
eral. For  such  cases  the  most  usual  or  comprehensive  title  has  been  adopted  in  this 
table.  

[KoTS.^The  details  of  the  appropriations  and  referenoes  to  authorities  for  each  sum  will  be  geo- 
erally  found  under  the  proper  title  of  the  work  in  Vols.  I  and  II  of  the  Index. 

.The  lists  of  appropriations  in  the  main  Index  were  generally  compiled  from  the  reports  of  the 
Chief  of  Engineers,  heginning  with  1866.  The  following  table  was  compiled  directly  from  the  acts 
of  Congress  making  appropriations  for  rivers  and  harbors,  and  subsequent  to  the  completion  of  the 
main  part  of  Vol.  ll  of  the  Index,  consequently  in  a  few  cases  appropriations  appear  in  this  table 
which  are  not  found  in  the  lists  of  appropriations  in  the  main  work.  These  exceptions  mainly  ap- 
ply to  improvements  completed  before  1866.  and  for  which  no  appropriations  were  subsequently 
made.  In  the  earlier  reports  of  the  Chief  of  Engineers  a llotmentsftom appropriations  for  "Repair, 
preservation,  contingencies,  and  surveys,"  are  sometimes  referred  to  as  though  they  were  speciflo 
appropriations  for  the  works  to  which  they  were  assigned.  In  the  following  tablesuchallotanents, 
except  as  subsequently  noted,  are  not  included  in  the  aggregate  of  separate  works.  For  these  rea- 
sons* in  a  few  cases,  the  total  amount  appropriated,  as  stated  in  the  main  Index,  will  be  found  to 
differ  for  the  same  work  from  the  total  stated  in  this  table. 

By  the  acts  of  June  28, 1864,  July  25, 1868,  and  April  10,  I860, 9250,000,  $1,900,000.  and  92.000,000,  were, 
respectively,  appropriated  for  repair  and  extension, and  allotted  to  works  specifiedinthestatements 
attadtied  to  Uiese  actsin  the  compilation  of  *'  Laws  of  theUnited  States  relating  to  the  improvement 
of  rivers  and  harbors."  The  amounts  therein  allotted  are  assigned  in  the  following  table  to  the 
works  named.    (See  note  24.) 

Between  1820 and  1874,  inclusive,  the  sum  of  $181,606.27  was  re-appropriated;  these  re  appropria- 
tionaarenot  included!  in  the  following  table.  The  fol  lowing  appropriations  have  also  been  omitted : 
Transportation,  fdel,  etc.,  acts  of  August  80, 1852,  and  May  16,  1856  (aggregating  912,127.12);  allot- 
ments fk-om  indeOnite  appropriations  for  "  removal  of  wrecks,  etc,*'  as  provided  for  by  act  of  June 
14,1680.]    (See  note  26.) 


States  and  names  of  works. 


h 


Amounts  appropriated. 


For  Improve- 
ment. 


Formuv 
vey. 


TotaL 


Total  by 


Jlalbama: 

Alabama  River 

Black  Warrior  River  (>) 

Oahaba  River. 

Mobile  Harbor » 

Pass  Au  Heron 

Tallapoosa  River 

Arkansas: 

Cache  River * 

Fourche  La  Feve  River - 

L'Anguille  River. , 

LiUle  Missouri  River 

Little  Red  River. 

Petit  Jean  River. 

Saline  River *^ 

White  River ...». 

White  and  St.  Francis  Rivers  (*) .  ... 

White,  Black,  and  Little  Bed(>) — 
Oai^^mia: 

Feather  River.     (See  Sacramento 
and  Feather  Rivers.) 

HumboU  Bay  and  River 

Mokelumne  River 


1878 
1884 
1882 
1826 


1888 
1879 
1878 
1871 
1886 
1880 
1880 
1874 


1S71 


1881 
1884 


9165,000.00 

224,250.00 

87,500.00 

1,629, 83a  60 
18,000.00 
40,000.00 

7,000.00 

26,000.00 

17,000.00 

20,000.00 

8,400.00 

6,000.00 

21,500.00 

191,000.00 

144,000.00 

10,000.00 


S42,600.00 
l.*},  000. 00 


91,500 


9166^000100 
224,260100 
87,600.00 
1,629,880.60 
18,000.00 
40,000.00 

7,000.00 
26,000.00 
17,000.00 
20,000.00 

8;4oaoo 

6,000.00 

21,600.00 

191,000.00 

146,500.00 

10,000.00 


342,600.00 
13,000.00 


92,114,660.60 


452,40^00 
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APPBOPBIATIOlf  8  for  Blvers  and  Harbors,  etc.— Contiiiaed. 


I  of  workft. 


CbiifonUa—Coniinntd. 

NMMRiTer 

OmkUmd  Harbor 

Petoluma  Creek 

Bed  Wood  Harbor 

Saoremento  and  Peatber  Rireri.... 

San  IHego  Harbor 

flail  Fraodsco  Harbor  and  Bay  (*). 

San  Joaqain  River , 

San  Luis  Obispo. 

Wilmington  Harbor 


Black  Rock  Harbor , 

Bridgeport  Harbor 

Cedar  Point  Beach 

Clinton  Harbor 

Conneotiout  River  («) 

Five  Mile  Elver  Harbor 

Houaaloaio  River. , 

Mtlford  Harbor 

MlUBiver. 

NevF  Elaven  Harbor  Breakwater...., 

l«cw  Haven  Harbor. 

New  London  Hartior..... 

Norwalk  Harbor 

Baybrook   Bar.   (See   Connecticat 
River.) 

Southport  Harbor. 

Stamford  Harbor... 

SConington  Harbor ..... 

Thames  River 

WesCpori  (Saugataok)  Harbor 


Broad  Creek.. 

Broad  Kiln  River 

Chinooteague  and  Delaware  Bays... 

Christiana  River.  (iSae  Wilmington 
Harbor.) 

Delaware  Breakwater 

Delaware  Breakwater  Harbor,  re- 
moval of  wrecks  from 

Delaware  Bay,  Ice  Harbor. 

Delaware  River,  Ice  Harbor  at 
Reedy  Island 

Duck  Creek 

Indian  River 

Lewes,  Pier  at 

MIspilllon  Creek - 

Kaattooke  River 

New  Castl«  Harbor 

St.  Jones'  River 

Wilmington  Harbor 

DUMH  ttf  iMwmbta  : 

Washington  and  Georgetown  Har- 

bors(*) 

Florida: 

Appalaohicoia  Bay  and  River 

Cafoosahatchee  River , 

Cedar  Keys  Harbor 

Charlotte  Harbor.  (6m  Peas  Creek.) 

Chipola  River 

Clearwater  Harbor.  (8m  Cedar 
KeysO 

Indian  River  and  Mosquito  Lagoon. 

Key  West  Harbor 

Lagrange  Bayon 

Manatee  River 

Oohlawaba  River 

Oohlochouee  River.. 

Peas  Creek 

Penaaoola  Harbor. 


St.  Auguntine  Harbor 

St.  John's  River  (•) 

St.  John's  River  (Upper).. 

St  Mark's  Rfrvcr 

Suwaneo  River 


1888 

1874 
1880 
1884 
lh75 
18S2 
1868 
1X76 
1888 

isn 

1836 
1896 
1836 
1882 
1829 
18S8 
1K7L 
1874 
1829 
1K79 
185'i 
1881 
1829 


1886 
1829 
1827 
1829 
1826 

1880 
1873 

1886 


1822 

1880 
1882 

1852 
1880 
1882 
1870 
1879 
1886 
1826 
1881 
1836 


1882 
1872 


1835 


1844 
1882 
1886 
1882 
1835 
1833 
1881 
1878 
1829 
1852 
1884 
1828 
1839 


Amounts  appropriated. 


For  improve- 
menL 


t7,800.00 
1,284,600.00 

82,000.00 

15,400.00 
465,000.00 
112,000.00 
165.9Z7.27 
183,750.00 

25,000.00 
870,000.00 

56,560.00 

240,000.00 

1,OOO.JOO 

3,000.00 

494,721.67 

5,000.00 

108,500.00 

43,000.00 

10,587.43 

870,000.00 

276,000.00 

17,800.00 

104,000.00 


21,000.00 

16.000.00 

802,253.83 

856,600.00 

18,416.00 

25,000.00 
85,000.00 
66,760.00 


2,647,853.70 

25,000.00 
25,000.00 

61.090.00 
20,000.00 
10,000.00 

868,500.00 
17,000.00 
10,000.00 

231,073.00 
40,000.00 

289.606.00 


2,015,000.00 

161,860.29 
24,000.00 
102,000.00 

9,000.00 


6,600.00 
52,500.00 

5,ooaoo 

80,000.00 
10,000.00 
5^.000.00 
16,000.00 

250,000.00 
68,269.80 

944,000.00 

4,000.00 

87,030.00 

53,000.00 


For  sur- 
vey. 


|6;000 


180 


80 


100 
200 
800 


1,000 


1,600 
500 


800 


600 


TMaL 


17,500.00 

1,284,600.00 

82,000.00 

15,400.00 

465,000.00 

ii7;oaD.oo 

16%  927. 27 

183,750.00 

25.000.00 

870,000.00 

56,550.00 

210,000.00 

1,000.00 

8,000.00 

494.851.57 

6,000.00 

108,500.00 

48,000.00 

10,687.43 

870,000.00 

276,000.00 

17,800.00 

104,060.00 


21,000.00 

15,100.001 

802,453.88 

866,800.00 

18,416.00 

25,000.00 
85,000.00 
68,750.00 


2,548,858.70 

25,000.00 
25.000.00 

61,090.00 
20,000.00 
10,000.00 

868,600.00 
17,000.00 
10,000.00 

281,073.00 
40,000.00 

289,606.00 


2,016,500.00 

161,850.29 
24,000.00 
102,000.00 

9,000.00 


6,500.00 

58,600.00 

5,000.00 

80,ooaoo 

10,000.00 

s!  000. 00 

16,000.00 
250,000.00 

68.509.80 

944,000.00 

4.000.00 

87;  580. 00 

58,000l00 


Total  by 


83, 521, 6n.  27 


8, 448, 688.0 


8,764.8<S.70 


8,016,600.00 
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APPttOPJEUATIONS  for  Rivers  and  Harbors,  etc^-Continoed. 


Slates  and  names  of  works. 


Amounts  appropriated. 


For  Improye- 
ment. 


For  BUT- 
yey. 


TotaL 


Total  by 


Horidor—ConiiniMd. 

Tampa  Bay 

Volusia  Bar - 

Withlaooocbee  River 

Yellow  River 

Georgia: 

Altamaha  River ~ 

Bruaswiok  Harbor 

Gooeawattee  River.  (SeeOodtenaula 
River.) 

Darien  Harbor 

Etowah  River 

Flint  River  (') 

Jekyl  Creek 

Ocmulgee  River  C) 

Oconee  River 

Oostenaula  and  Coosawattee  Riv- 
ers. 

Romerly  Marsh 

St.  Augustine  Creek 

Savannah  River  and  Harbor  (?) 

Idaho: 

Clearwater  River 

lainoit: 

Calumet  Harbor 

ChicaRO  Harbor 

Galena  River  and  Harbor 

Hennepin  and  Illinois  and  Miehi> 
ffan  Canals. 

Illinoia  River 

Waukegan  Harbor 

Indiana : 

Michigan  City  Harbor 

White  River 

Iowa: 

Des  Moines  and  Iowa  Rivers. 

Dubuque  Harbor 

Red  Cedar  River 

Xentuek]/: 

Barren  River.  (See  Oreen  River.) 

Cumberland  River  (South  Fork)... 

Green  River  and  tributaries 

Kentucky  River  (^ 

Licking  River ., 

Muddy  River.  (See  Green  River.) 

Tradewater  River. 

Louieiana: 

Amite  River 

Bayou  Black 

Bayou  Boeuf. 

Bayou  Courtableau 

Bayou  D^Arbonne 

Bayou  La  Fourohe 

Bayou  Loggy 

Bayou  Macon.  (See  Tensas  River, 
La.) 

Bayou  Pierre 

Bayou  Piaqumlne 

Bayous  Roundaway  and  Vidal 

Bayou  Teche 

Bayou  Teche,  Caual  from 

Bayou  Terrebonne 

Bayou  Vidal.  {See  Bayou  Round- 
away.) 

Calcasieu  Pass  and  River 

Cane  River 

Lake  Ponohartrain  Canal 

Lake  Ponchartrain  Harbor 

Little  River 

Tangipahoa  River 

Tchefuncte  River 

Tensas  River  and  Bayou  Macon 

Tickfaw  Rivet 

Tones  Bayou.     {See    Red  River, 
Ark.,L.,andTez.). 

VeimiUion  River.. 


1880 
1880 
1881 
1889 

1881 
1836 


1878 
1876 
1878 
1888 
1876 
1878 
1874 


1879 
1826 

1879 

1870 
1883 
1878 


1852 
1862 


1836 
1879 


1844 


1888 
1879 


1881 

1880 
1881 
1881 
1880 
1884 
J  852 
1881 


1884 

1888 
1888 
1829 
1881 
1880 


1872 
1884 
1809 
1852 
1886 
1872 
1872 
1881 
1881 


1880 


#96,000.00 
25.500.00 
18,900.00 


65,000.00 
137,500.00 


8,000.00 

10,000.00 

137,000.00 

5,000.00 
79,500.00 
45,0CO.0O 
26,000.00 

42,108.77 

6,000.00 

1,974,606.64 

19,000.00 

412,400.00 

2,004,005.00 

66,000.00 


1,566,660.00 

ido,ooaoo 

1,068,638.92 
107,500.00 


69,500.00 


12,000.00 

135,000.00 

1,821,496.74 

3,000.00 

16,900.00 

20,000.00 
25,000.00 
26.000.00 
29,000.00 
9.000.00 
80,000.00 
10,000.00 


5,000.00 
100.000.00 

1,000.00 
60,000.00 
25,000.00 
88,800.00 


56,500.00 
2,500.00 


25,000.00 
2,600.00 
11,500.00 
11,500.00 
16,000.00 
7,000.00 


9,900.00 


9600 


10,000 


46,000 


1,000 

"iVSo 


2,500 


8,600 


700 


25,000 


109,000.00 

25,500.00 

18,600.00 

600.00 

65,000.00 
137,600.00 


8,000.00 
10,000.00 

i37,ooaoo 

6,000.00 
79,600.00 
45,000.00 
26,000.00 

42,108.77 

9,000.00 

1,964,606.64 

19,000.00 

412,400.00 

2,004,009.00 

66,000.00 

49,000.00 

1,966,660.00 
180,000.00 

1,068,638.92 
107,500.00 

1,000.00 
69,500.00 
1,500,00 


12,000.00 

135,000.00 

1,321,495.74 

3,000.00 

16,900.00 

20,000.00 
25,000.00 
26,000.00 
29,000.00 
9,000.00 
82,500.00 
10,000.00 


13,600.00 
100,000.00 
1.000.00 
50,700.00 
25,000.00 
88,800.00 


96,900.00 
2,900.00 
29,000.00 
25,000.00 
2,500.00 
11,600.00 
11,500.00 
16,000.00 
7,000.00 


9,900i00 


11,918,450.09 


2,644,715.41 
16,000.00 


4,224,065.00 
'iVi66,']38wfti 


72,000.00 


1,487.906.74 


696,000.00 
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II 

AmoontB  appropriated. 

For  improve- 
ment. 

For  sur- 
vey. 

Total. 

Total  by 
Statea. 

MaiM: 

BMigor    Harbor  and    Penobacot 
River 

1829 

1888 
1827 
1888 
1826 
1873 
1880 
\8SG 

1829 
1880 
1M73 
1852 
1881 
1871 
1836 
1826 
1836 

1881 
1852 
1880 
1888 
1871 
1827 
1807 
1871 
1870 
1872 
1886 

1880 

1830 
1886 

1871 
1836 
1876 
1880 
1882 
1875 
1881 
1874 
1888 

1878 
1872 

1888 
1878 
1871 
1881 
1880 
1852 
1880 
1872 
1872 

1829 
re25 
1836 
1852 
1826 
1874 
1823 
1886 
1827 
1886 

$283,000.00 
60.000.00 
281.945.71 
3,0(!0.0') 
31,260.00 
35,000.00 
21,000.  t)«J 

$300 

9283,300.00 

50,000.00 

281.W5.7I 

3,000.00 

81,266.00 

35,000.00 

21.000.00 

5,300.00 

65.175.00 

125,000.00 

32,000.00 

1,C0;>.C0 

55,000.00 

42,000.00 

17,902.11 

8.510.00 

657,727.05 

20,000.00 
120.000.00 
152,500.00 

lo.ooo.a) 

30,000.00 
241,775.00 
39,000.00 
35,000.00 
30,000.00 
6,000.00 
25,000.00 

10,000.00 

2,571,830.00 
17,275.00 

87,800.00 
500.00 
41,000.00 
37,500.00 
30,000.00 
37,317.50 
10,000.00 
31.500.00 
5,000.00 

82,500.00 
15,500.00 

5,000.00 
20,500.00 
14,000.00 
26,500.00 

6,000.00 
158,390.00 

6,000.00 
50,000.00 
12,000.00 

20.150.41 

2,309,196.10 

25,000.00 

1,500.00 
23:000.00 
30,000.00 
31,000.00 
11,000.00 
143,431.82 

6,000.00 

Bar  Tfarbor .,...- 

Rftth  And  1CAnn<^^M^c  River        

Bavaduce  River 



'****"* ••••»• 

Eieifust  Bay  and  Harbor 

" 

CSamden  Harbor 

Cathllnce  Uiver 

Cobacook  Bay 

5,000.00 

65,175.00 
1 25,000.  CO 
32  GCO  CO 

300 

Joneaport.    (See  Mooaabeo  Ri  ver. ) 
Kennebec  River.    (See  Bath.) 
Kennebunk  River 

Lubec  Channel 

Machiaa  River  

Matinicua  Island,  Breakwater 

1,000 

... 

Mooeabec  River  and  Bar 

55,()0n.0() 

42,(K;0.(K) 

17,51)2.11 

8,310.00 

557,727.05 

20,000.00 

120.000.00 

152,500.00 

10,000.00 

30,000.00 

241,775.00 

39,000.00 

85,000.00 

30,000.00 

5,000.00 

25,000.00 

10,000.00 

2,571,830.00 
17,275,00 

87,500.00 

NarrafruaffUH  River 

*" 

Owl's  Head  Harbor 

400 
200 

PiflctataQua  River 

Haroor.) 
Ricbmona  Harbor 

Richmond  Island 

Rockland  Harbor 

** 

RockiK>rt  Harbor.. 

Royal  River 



Saco  River  and  Harbor 

St.  Croix  River 

BuUivan  River 



Union  River 

Wells' Harbor         

York  Harbor 

92,323,400.87 

Ifaryland: 

Annapolis  Harbor 

Baltimore  Harbor  and   Patapeco 
River 

Battery  Island,  Chesapeake  Bay .... 

Breton   Bay.    {See    Leouardtown 
Harbor. ) 

Cambridge  Harbor 

Chesapeake  Bay  .^i.^ .f.  ^    4. .. 

500 

Chester  River- 

41,000.00 
37,500.00 
30,000.00 
87,317.50 
10,000.00 
81,500.00 
5,000.00 

82,500.00 
15.500.00 

5,000.00 
20,500.00 
14,000.00 
26,500.00 

6,000.00 
158,390.00 

6,000.00 
50,000.00 
12,000.00 

20,000.41 

2,309,196.10 

25,000.00 

'22V500.bo' 

30,000.00 

Choptank  River 

zzzzz 

Corsica  Creek... - 

Cristleld  Harbor 

Deal's  Island 

Elk  River 

Fairlee  Creek 

Kent  Island  Narrows.  (^Tee  Chester 

River.) 
Leonardtown  Harbor  (Breton  Bay). 
Northeast  River 



=== 

Patapsco   River.     (See   Baltimore 

Harbor.) 
Patuxeut  River - 

Pocomoko  River 

Queenstown  Harbor 

St.  Jerome's  Creek 

Secretary  C  reek  

...M.     «. 

Susquehanna  River 

L..!..!... 

"***** 

Treadhaven  Creek  

Wicomico  River 

.. 

Worton  Harbor - 

8,175,812.60 

Mtusachuselia  : 

liass  River „... 

150 

Boston  Harbor 

Duxbury  Harbor 

Kast  Dennis  Breakwater 

1.500 
500 

* 

Edj^rtown  Harbor 

Fall  River  Harbor 

Gloucester  Harbor 

31,000.00 

Ilingham  Harbor 

11,000.00 

143,431.82 

5,000.00 

Hyannis  Harbor 

Ipswich  River 
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Bt»t«8  »nd  iiAiB«a  of  works. 


Lyn n  Harbor^ ^^ , ^« . . ■* ,. ■  ■  -p^ ^ ,.. 

Maiden  Hiv«r,..,, ._ ,p,^,„-t^ >kh. 

MAn«.'h«Btcr  Karbor ..«.».....». 

Mcrrlmao  Ri  ver .*»..^. « .  ^^,.,„ 

iC^AnLiicket  Harbor 

New  Bedford  Harbor*-..*...*— -*,.,,-» 

Ncwbui^pon  Harbor _..*.** 

Flyinoutn.  Harbor  *-**--***.* ***^*....***.. 

Po w  o w  Hi  vcf ,  .*  r*. , *, ,.. « 

Frcjvincetown  H»rbo7  .*,..*„—.*.,**.. 
Bockport.    {tire  Betidy  Bay. ) 

^Igbi  Rtver „.,**.**,*.*........,,..,. 

BiMidy  Bay  Il&rbor  of  Baf^ffe^---^^-^ 

BcitoalQ  Hubor. 

TauDlon  River ^..^ 

Vineyard  Hnven  Hiu-bor.^...*^.*....^. 

Wflr«  h»m  Harbor..-  *.  *,»»  ** .  *«** ** 

Well  Ilect  Hiirbor, «., 

W«aLport  Harbor  ^.*. * ^ 

Wintbrop  Hivrbor^,, *.«„ ^ 

Wood's  HolL  Harbor ...*.*,i 

Jf'dhijiTiafi: 

Al^na  Harbor  ***..».*. **».,..* 

Au  Sable  River  and  Harbor*..*..*,.,. 
Aux  Becsi^^cioB.   {Se-c  Frankfort 

Harbor,) 

B«l  lo  K I  Tcr... „ .** 

Benton  Harbor,    {8m  St.  Joaeph^a 

Rtver*! 

Block  I^ke  Harbor^..... *...**. **.*.. 

Blifccfc  River.*..** 

CednrRUer „.« .., 

OharLcvnU  Harbor  .,....„.,.»,** *.,. 

Cheboygan  Ilarbor..*...,,^****.** 

Ol  I  n  loR  River , , , .., 

Detroit  Rfvcr.*,.. ****..**......***.. 

Boffie  Harbor,.. ^*.„ „,„....  ,..* 

Fra  a  kfo  rt  H  arbor *„„.  „.... 

Omnd  Marai«  Harbor***,*.,..*,,**, 

Grand  River ...*.»,. 

Grand  River  and  Harbor,.,,..., 

Harbor  of    I^fugc  l^ko  llurou. 

(SrciSand  Beocb,  Micib.} 

Tia  Plainance  Bay„ .».......» 

Luding^n  Harbor  ,...»..**.*„*,, 

Maniflte«  Hurbor *.. . ******  ► 

Haniatiqae  Harbor ..,*.„, *,.,**  ... 

Man  I  uel  to  Harbor . . . ....... .  *..».. . .. . .. 

Monroe  HaH*or..* *..,.,.„.„, 

M  vknk  eRO  n  1  larbor*. .  ....,.*. ..«, 

New  Buiralo  Harbor „„„.,..* *„, 

Dnti>na^o[i  flurbor...*... .*..... 

PentvralerHiiTlhJT.... 

Portaffe  l4ko^bi[>C^aal 

BortajtoLftkQ  Harbor ,.*„. 

Bou(^  Elver *.**..*_».,....*... 

Bajrbmw  River...*...... .„..**.*.., 

8t.C]»ir  River  Plata  and  CanaU") 

St.  Joaeptri  I  larbor..* ,.. ..... ....  .*. 

Bi.  JoMpb^B  River      *  *..     .    -,*►*  , 
fit.  Mary' J  River  an iiFalla  Canal («■) 

Sand  Heacb,  Jjike Huron... *- 

Sauifatutik  Harbor,, ,.*„., 

Sebcwalng  Harbor..*.,. **.„......,.* 

South  Haven  Harbor^.. *.„„.. .*.*.*,.,*, 

Wblte  River  Harbor. 

Ifitutjjofa .' 

Agate  Bay. *.* **. * 

BurllnQ^ton  Bay.    (^Sr«Att&t«Bay,) 

Dululb  Harbor...... **►**. 

Grand  Maraia  Harbor*,.,,, ,*. 

Lake   City.     {Ha   MbcellaseuuB, 

lAkfl  Pepin. ^ 
Minnesota  Ri v«r. ^« ...  *..... 


%i 


o  o 

It 


IS82 
ISSS 
1888 
1B3S 

uess 

LSH) 
1S24 
1S3S 
1^0 

1973 

1829 

1892 
ISSB 
ia72 
ISTJ 
1S80 
l^m 
18&2 

137H 
IB6T 


ISBI 


IB53 
ISHB 
1»H2 

1876 
1871 
1903 
1H74 
1807 
1860 
IRW 
18a  t 
1835 


1820 
1SS7 
1807 

ism 

1857 
1S35 
iStiT 
1MS2 
1867 
1867 
1886 

isaa 

1853 

1883 
l)fM 
1K71 
1868 
1875 
1867 
1867 

ism 

1S71 
1870 


1867 


Amounts  appropriated. 


For  improve^ 
ment. 


970,000.00 

10.000.00 

2. 000. 00 

BOO. 00 

230,880.72 

1W,5S1.T5 

47,^1,97 

2^,a00.ffl> 

178, 060,  W 

3,000.00 

174,338*41 

XS,000.00 

52,500*00 

157,000.00 

35,000,00 

ai.000,00 

L2,000.00 

1,000.00 

UOOO.OO 

109,000.00 

10,500.00 

iia^waoo 


H00(LC0 


264,61S.ai 

io,ooo.«o 

BO^tlKJ.OO 

'J3,5<»*i10 
148^000.00 

41,500.00 
703,0001 00 

97,000100 
263,699.80 
181,250.00 

SO,O0O.00 
518,808*15 


I0,60a*07 
352,405,00 
248,000.00 
0,000.00 
354,230*00 
220,1115.27 
27a,  000. 00 

83,000.00 
298,100,00 
225,830.00 


02,500.00 

10,000.00 

49^,750.00 

7H3,rt94.40 

347p  113.00 

2,600.00 

5.0»7,000.22 

1,130,000*00 

140,439,00 

16,000.  on 

192,000.00 
257,550.00 

37,K)0.00 

010,250*00 
96,000.00 


127,500.00 


For  Hur* 
vey. 


SiDO 


1,180 
a,  000 


ffljik 


10,00(F 


Total. 


re,  000. 00 

10. 000. 00 
2,SUO.OO 

wo.  00 
330, 866*  ?2 
It«i.83l.t5 
47,601,37 
2^,  .100,00 
178,0611,00 
3,000.00 

m,33a4i 

tS.ODO.OO 

S06*:^33*07 

63;0§O;OO 

160,000.00 

25,000.00 

B4,000.00 

12,000.00 

1,000.00 

1,000.00 

uoo,ooa.oo 

19,500*00 
113,970.00 


14,000.00 


364,eiG,31 
10,000.00 
30,000.00 
91,500lOO 

14^,000.00 
41,500.00 

703,000,00 
W,  000. 00 

263,659.85 

181,2W>.00 
50,000.00 

&iS^86fl.l5 


19,803.07 

35^,433,00 

348,00[>,00 

6,000.00 

354,230.00 

£20,515.27 

279,000.00 

83,0O(J*OO 

296,100,00 

225,820.00 

10,f>00.00 

92,000.00 

10,000.00 

493,750.00 

733,894*40 

347,113.00 

2,500*00 

S,  037, 900.  22 

1,130, 000.  fM 

140,439.00 

15,000.00 

102,000.00 

257,650.00 

37,500.00 

510,^0,00 
%,000.00 


127,500100 


Total  by 
etabea. 


$l,GVO,  879.03 


18,173,411.27 


776,2 


LOO 
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SUMMARY. 


AFFS0PBIATI01f9  for  Blvers  an^l  Harbors,  etc.— ConUDued. 


Ii 

For  improvo- 
ment. 

For  sur- 
vey. 

TV>taL 

Total  by 
Btatea. 

1884 
1870 
1882 
1879 
1662 
1884 
1880 
1882 
1827 
1879 
1884 
1879 
1881 
1881 
1878 

1880 
1880 
1888 
1886 

1888 
1836 
1880 
1880 
1886 
1886 
1879 

1886 
1880 
1873 
1852 
1879 
1829 
1882 
1836 
1879 
1882 
1881 
1882 
1852 
1872 
1882 
1879 
1881 
1881 
1836 
1871 
1882 
1871 
1879 
1882 

1836 
1829 
1826 
1880 
1880 
1836 
1828 
1827 
1873 
1852 
1878 
1879 
1888 
1881 
1882 
1882 
1874 

1834 

1876 

ro,ooo.oo 

62,000.00 
36,000.00 
11,000.00 

8,000.00 
80,000.00 
3,000.00 
181,600.00 
141,125.00 
7.600.00 
32,500.00 
12,000.00 
11.000.00 
190,000.00 

12,000.00 

42,800.00 

8.000.00 

164,600.00 

10.000.00 
170,000.00 

38,000.00 
7,800.00 

20,000.00 

30,000.00 
124,000.00 



910,000.00 

62,000.00 

36,000.00 

11,000.00 

8,000100 

8,000.00 

80,000.00 

3,000.00 

131,800.00 

141,128.00 

7,600.00 

32,500.00 

12,000.00 

11,000.00 

190.000.00 

12,000.00 

42,800.00 

8,000.00 

164,600.00 

10,000.00 
170,000.00 
85,000.00 

7,8oaoo 

20,000.00 
30,000.00 
124,000.00 

6,000.00 

40,000.00 

36.000.00 

1.000.00 

27,000.00 

100.00 

30,478.00 

23,500.00 

39,000.00 

3,000.00 

21,000.00 

88,000.00 

12,000.00 

333. 26a  00 

8,000.00 

27.000.00 

20,000.00 

182,600.00 

688,213.00 

14,800.00 

214,600.00 

86,000.00 

19,000.00 

6.000.00 

42,401.00 

82,098.00 

2,182.998.37 

346,280.00 
43,000.00 
87.410.00 

444,328.40 

491, 879.  as 
09^000.00 
3,930,700.00 
22,000.00 
85,000.00 
3(\000.00 

132,500.00 
3,000.00 
30,000.00 

480^000.00 

1,548,638.00 
25,00a  00 

Bli  Sanflower  Kiver 

Bilozl  Harbor  «ad  Bay 

*"*"*  ' 

Ooldwaier  Hirer 

.".....v....""! 
.!!".T........! 

f^Biit  PwMatfoulA  River 

Horn  Island  Pm& 

Noxubee  River.. 

— 

Old  Town  Cieek 

Peeneffonla  RiTer 

Pearl  lUver 

8t4Ml*ii  Beyou                



Tallehatcbee  River 

TebiilmlAke . 



Yftsoo  River 

'"imlesLQo 

Cuivie  River 

Utile  River 

SH.  Louis  Ice  Hurbor 

224,100.00 

Bellamy  River 

Gooheoo  River............ .. 

E^etor  River 

Lake  WinnlDieeoffee 

Lamprey  River 

Little  Iwbor. 

6,000 

I'.oiio' 

iV>rtemouth  HaiiK>r 

896,50a00 

NewJerwey: 

Atlantic  City  Harbor 

Cbeeeequakee  Creek 

4o.66o.a) 

36,000.00 

27,"6ob.OO* 

30,475.00 
23,500.00 
39,000.00 
3,000.00 
21,000.00 
35,000.00 
10.000.00 

333.250.00 

3,000.00 

87,000.00 

20,000.00 

182,500.00 

535,213.00 
14,600.00 

213,000.00 
86,000.00 
19.000.00 
8.000.00 

42,401.00 

82,098.00 

2,152,995.37 

346,250.00 
43,000.00 
57,410.00 

444,028.40 

491.579.38 
60,000.00 
3,930^700.00 
22,000.00 
85,000.00 
20.000.00 

132,500.00 

3,000.00 

30,000.00 

480,000.00 

Cohanaey  Creek..... 

Cranberry  Inlet 

Elisabeth  River.. 

Plat  Beach 

100 

Keyport  Harbor 

LiUle  Kgg  Harbor 

lianaequan  River 

Mantua  Creek 

Mattairan  Crnek 

Manriee  River 

** 

Newark  Bay 

2,000 

PunaioRivrr .              



Raoooon  River...... 

Rahway  River 

Ranooeen  River 

RaritonBay 

*"* 

Raritan  River. 

i,Mo'^ 



flalem  River 



Shrewsbury  River 

South  River. 

Woodbridge  Craek 

"*:;:•; :: 

Woodbury  Creek 

1,723,088.00 

New  Yitrk: 

Blaok  River. 



Black  Rock  Harbor 

Buflklo  Harbor 

"* 

Buttermilk  Channel 



OanarsieBay 

Osttaraugus  Creek 



Charlotte  Harbor.. 

300 

I>ankirk  Harbor 

East  Cheeter  Creek 



East  River  and  Hell  Gate 

Ettbo  Harbor - 

Plu^hinjf  Rav 



Olen  Cove  Etarbor 

Oowanus  Bay 

"  ** 

OraM  River 



Greenport  Harbor 

Harlem  River .* 

Hell  Gate.    (iSM  East  River.) 
Hudson  River ....- 

1,548,538.00 

25,000.00   

Hudson  River    (opposite  Jersey 
Olty) ..... 

SUHMABT. 
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AFFROPHIATIOM 8  fw  SUwen 


HarbOiTSy  etc*— Cootinued. 


SUt60  and  names  of  works. 


II 


Amounts  appropriated. 


PorltDproT«- 


For  atiiv 
vey. 


Total. 


Total  hj 


New  ForJk— Ck>ntinued. 

Huntington  Harbor 

Mamaroneck  Harbor 

New  Koohelle  Harbor 

Newtown  Creek  and  Bay 

New  York  Harbor    (Gedney^s 

Giiannel) 

New  York  Harbor,  Sandy  Hook  (")» 
Niagara  River  at  Tonawanda 

Creek  » 

Oak  Orchard , 

Ogdensbargh  Harbor » , 

Oloott  Harbor 

Oswego  Harbor 

Peoonic  River 

Plattsburgh  Harbor 

Port  Chester  Harbor 

Port  Jefferson  Harbor........ 

Portland  Harbor ..« 

PortOnUrio  Harbor »., 

Pultneyville  Harbor 

Rondout  Harbor 

Rouses'  Point  Harbor „ 

Sackelt's  Harbor 

Sag  Harbor 

Sandy  Creek „ 

Saugerties  Harbor 

Sheepshead  Bay 

Sodas  Harbor  (Great) 

SoduB  Harbor  (Little) 

Staten  Island  loe  Breaker 

Sump-xwanua  Inlet ^ 

Ticonderoga  River.. 

Tonawanda  Creek.    (See  Niagara 

River.) 

Waddington  Harbor  ....«.„« 

Whitehall  Harbor 

Wilson  Harbor 

North  Carolina: 

Beaufort  Harbor 

Beaufort  Harbor  and  New  River, 

water-way  between „ 

Black  River. 

Cape  Fear  River 

Gape  Fear  and  Waccamaw  Rivers .. 
OoaAiok  Bay.     {See  Currituck 

Sound.) 

Contentnea  Creek 

Croatan  Sound ^...... 

Currituck  Sound  and  North  River 

Bar « 

Edenton  Bay  ~ 

Lillington  River 

Lumber  River 

Meherrin  River.. 

Neuse  River 

New  Berue  to  Beaufort. 

Newport  River.    (See  New  Berne 

to  Beaufort.) 

New  River 

North  River  Bar.  '  (8ee  Currituck 

Sound.) 

Ocracoke  Inlet 

Pamlico  and  Tar  Rivers 

Pasquotank  River 

Perquimans  River 

Roanoke  River 

Souppernong  River. 

TarJ&ver.    {See  Pamlioo  and  Tar 

Rivers.) 

Town  Creek 

Trent  River..... «.... 

Washington  Harbor 

Wilmington.    CSea   Cape   Fear 

.YadUiiBlTw.. 


1872 
1882 
1881 
1880 

1884 
1868 

18S1 
1896 
18S2 
1867 
18» 
1871 
1896 
1872 
18S2 
1836 
1886 
1870 
1872 
1884 
1826 
1829 


S2S,5Qn.(m 

3Sv  000.00 
1(17,600,00 

1,330,000.00 
110,530,00 

10ft,  GOO,  m 

157,0aV50 

133,000,ttl 

1,720,412.87 

15.1,180.01 
33,000.00 
73,000.00 
5ti,0le.a0 
K),  000, 00 
7J,000.00 

100,51.(0.00 
15H,!500.00 
15^000.00 


1884 
1880 
1829 
1852 
1836 
1881 
1881 


1878 
1886 
1875 

1886 

1887 
1886 
1829 


1881 
1848 

1878 
1878 
1881 


1878 


1836 


1826 
1886 
1829 
1876 
1S71 
1878 


1881 
1879 
18B2 


1879 


42,000.00 

28,000.M) 
4S7.»*e.«0 
2fl7,ftil.77 

19. 5ra.  00 
7,0U0.00 

14,500.00 


3»,soaoo 
3rt,otio.oa 

65.000.00 

135,000.00 

60,000.00 

8.000.00 

2,556,478.02 

15,000.00 


45,000.00 
50,000.00 

142,600.00 
17,000.00 
6,000.00 
5,000.00 
5,000.00 
252,500.00 
25.000.00 


28,000.00 


132,750.00 
78,000.00 

2,"666.*00 

113,000.00 

8,000.00 


1,000.00 

50,500.00 

5,000.00 


97,000.00 


^.000 
■■"^600 


1,300 


I, "SO 
3M 


15,000 


1,000 

"*** 'ao 


t23»50a00 
15,000100 
3;^,  000. 0() 

107.  5100.00 

i.a3o,ooaoo 

llfl^S3U*U0 

lOS.SOO.OQ 
20i>,OIX>.aD 
100,005.  so 
133,000.00 
l,7rSl^Ol5.W7 
25,000.OJ 
li53,  tSO.til 

aa.tjoo.oo 

8D,2UU.OO 
50,616.00 

ao.ooo.oo 

71,000.00 
100.500.00 

fii*,0OO,00 

1&,<JCIKOO 
150.00 
300.00 

32,000,00 

zfl.g(»o.oo 

427,ft40.SO 
2117,  a4 1.77 

10,500.01) 
7,000.00 

11,500,00 


35,500.00 
33,000.00  ; 
65, 000. 00  |$15, 542,383. 16 

135,000.00 


60,000.00 

3,000.00 

2,556,478.92 

15,000.00 


45,000.00 
65,000.00 

142,500.00 
17,000.00 
6,000.00 

5,ooaoo 

5,000.00 

252,500.00 

25,000.00 


28,000.00 


133,760.00 

78,000.00 

80.00 

2,500.00 

113,000.00 

8,000.00 


1,000.00 
50,500.00 
5,000.00 


97,000.00 


8,840,806.92 


618  suiuaBT. 

▲PPROPBIATIONS  for  Biven  «■«  HaA0r0,  etc«— OontiniMd. 


BUtM  and  iimiim  of  works. 


Ohio: 

AabtAlmlA  Harbor 

BbMk  River  Harbor 

Cincinnati  loe  Harbor 

Cleveland  Harbor 

Conneaui  Harbor ^ 

Cunningrbam  Creek 

Fairpori  Harbor 

Grand  Biver  Harbor.  {See  Pair- 
port  Harbor.) 

Huron  Harbor..,. 

Maumee  River 

Muakingum  River  Locks  and 
Dams • ». 

Muskingum  River  foe  Harbor , 

Port  Clinton  ^arbor 

Rocky  River 

Sandusky  City  Harbor 

Sandusky  River 

Totedo  Harbor 

Vermillion  Harbor 

Orcfffm: 

Columbia,  at  mouth .......^ 

Columbia  and  Snake  Rivers 

Columbia  River  Cnsoades. « 

Columbia  RiverJUpper) 

Columbia  and  Willamette 

Coos  Bay. 

Coquille  River 

Snake  River.  (See  Columbia  River, 
Upper.) 

Tillamook  Bay.... 

Uropqua  River 

WUlamette  River  (Upper) 

Yamhill  River.  {Bee  Willamette 
River,  Upper.) 

TaquinaBay « 

Petmeulvainia: 

Allesheny  River 

Chester  Creek. 

Chester  Harbor 

Erie  Harbor 

Frankford  Creek 

Marcus  Hook 

Ridley  Creek.    (See  Chester  Creek.) 

Schuylkill  River 

Susquehanna  River............ 

BhodelOand: 

Block  Island 

Church  Cove  Harbor 

Newport  Harbor 

Pawtooket  River 

Potowomut  River 

Providence  River  and  Narrsgan- 
sett  Bay 

Warren  River 

Wiokford  Harbor.. 

South  Carolina: 

Ashepoo  River 

Ashley  River  ^ 

Charleston  Harbor  • 

Clark's  Creek. 

Congaree  River 

Edisto  River 

Georgetown  Harbor 

Mingo  Creek „.. 

Pee  Dee  River  (Great) 

Pee  Dee  River  (LitUe) 

Salkehatchie  River 

Santee  River 

Sullivan's  IsUmd.  {See  Charleston 
Harbor.) 

Town  Creek »» 

Wappoo  Cut 

Wateiee  River 

Winyaw  Bay  « „ - 


18» 
IffiS 
1878 

lass 

1829 
1826 
1825 


1826 
1872 

1886 
J879 
1872 
1872 
1826 
1867 
1866 
1836 

1878 
1876 
1876 
1872 
1876 
1879 
1880 


1888 
1871 
1871 


1880 

1879 
1881 
1820 
1838 
1882 
1829 

1870 
1880 

1870 

1827 
1878 
1867 
1881 

1852 
1886 
1873 

1872 
1880 
1852 
1888 
1886 
1882 
1886 
1888 
1880 
1888 
1882 
1881 


1870 
1881 
1881 
1886 


Amoonto  apptoprlated. 


For  improvo- 
meni. 


•128,168.23 
230,90«.77 
94,260.00 
1,447,994.84 
112,029.89 
10,781.12 
290,878.53 


128,273.71 
7,000.00 

122,000.00 
297,600.00 
63,000.00 
89,0U).00 
820.080.00 
51,900.00 
997,200.00 
124,701.28 

795.000.00 
131,000.00 
1,442,000.00 
105,000.00 
780,805.00 
213,700.00 
75,000.00 


6,200.00 
24,601.47 
184,600.00 


886,000.00 

282,900.00 
6,000.00 

82,888.40 
851,717.23 

10,000.00 
214,000.00 

398,790.00 
45,000.00 

860,000.00 
28,000.00 
120,500.00 
167,000.00 
5,000.00 

628,280.00 
5,000.00 
10,000.00 

1,300.00 

5,600.00 
1,982,200.00 

2,'SOO.OO 
15.000.00 
21,000.00 
24,600.00 

5,000.00 
67,000.00 

5,000.00 
13,000.00 
99,750.00 


7,600.00 
33,000.00 
47,500.00 
118,760.00 


For  I 


10,000 


6.000 


100 
190 


200 


4,000 


ToteL 


•428,168.22 

290,204.77 

94,250.00 

1,447,994.84 

112,689.39 

19,781.12 

290,873.58 


123,173.71 
7,000.00 

122,000.00 
297,900.00 
68.000.00 
80.000.00 
890,480100 
61,600.00 
997,200.00 
124,7W.28 

806,000.00 
131,000.00 
1,442,900100 
106,000.00 
786,866.00 
213,790.00 
75,000.00 


6.200.00 
24,601.47 
184,600.00 


886,000.00 

282,900.00 

6,000.00 

82,483.40 

851,867.28 

io,ooaoo 

214,000.00 

883,750.00 
45,000.00 

860,000.00 
28,200.00 
120.600.00 
167,000.00 
5,000.00 

628,290.00 
5,000.00 
10,000.00 

1,300.00 

^500.00 
1,982,200.00 

2,500.00 
16.000.00 
21,000.00 
28,000.00 

5.000.00 
67,000.00 

6,000.00 
18,000.00 
99,790.00 


7,900.00 

83,ooaoo 

47,900.00 
118,760.00 


Total  by 


•4,780,896.88 


4,10i,8Uu47 


1,786^600.68 


1,828,960100 


li«M00l00 
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I§ 

II 

Amounts  appropriated. 

states  and  nameB  of  works. 

For  Improve- 
ment. 

For  sur- 
vey. 

ToUl. 

ToUl  by 
States. 

BiK  Hatchie  River  „ 

1880 
1880 
1880 
1882 
1880 
1875 
1882 
1880 
1881 

1879 

1880 
1878 
1881 
1852 

1872 
1870 

1876 
1878 

1876 
1852 
1872 
1852 
1852 

1836 
1886 
1830 
1872 
1878 

1872 
1871 
1872 
1881 
1878 
1878 
1829 
1878 
1836 

ia'>2 

1880 
1873 
1881 
1873 
1876 
1880 
1873 
1879 
1880 
18S0 
1879 
1852 
lb79 
1880 
1K79 
1880 

1882 
1880 

1880 

18S4 
1878 
1888 

•27,000.00 
22.500.00 
31,000.00 
19,500.00 
13,000.00 
35.000.00 

5,000.00 
11,500.00 

5,000.00 

581,250.00 

158,750.00 
253,500.00 
143,750.00 
20,000.00 

676,700.00 
2,278,000.00 

827,500.00 
33,000.00 

18,000.00 

1,111,750.00 

32,000.00 

•27,000.00 
22,500.00 
31,000.00 
19,500.00 
13,000.00 
35,000.00 

6,000.00 
11,600.00 

6,000.00 

681,250.00 

158,750.00 

253,500.00 

143,750.00 

20,000.00 

596,700.00 
2,278,000.00 

327,500.00 
33,000.00 

18,000.00 

1,116,750.00 

34,700,00 

1,600.00 

60.000.00 

661,922.20 
28,750.00 
81.000.00 
86,500.00 
70,500.00 

6,000.00 

393,750.00 
10,500.00 
10,000.00 
14,000.00 
21,500.00 
40,080.00 
12,000.00 
1,153,000.00 
45,000.00 
16,300.00 
47,000.00 
5,000.00 
37,600.00 

682,600.00 
7,000.00 
25,000.00 
8,000.00 
10.000.00 
15,500.00 
14,600.00 

206,600.00 
44,500.00 
10,000.00 
15,600.00 

128,750.00 

10,000.00 
11,000.00 

67,500.00 

4,600.00 

21,600.00 

3,000.00 

Caney  Fork  River 

"" 

Clinch  River...... 

Deer  River  (North  and  South  Forks) 

***** •••••• 

Duck  River 

Hiawassee  River 

Little  Tennessee  River.. 

** • 

Obeys  River 

••'••••"•••••"• 

Red  River 

Ttxtkt: 

Aransas  Pass  and  Bay ~ 

•169,500.00 

Blue  Buck  Bar.    (S^  Sabine  Pass. } 
Brazos  River « 

•10,000 

Brasos  Santiago  Harbor 

Buffalo  Bayou 

Colorado  River 

Corpus  Christl.    (See  Aransas  Pass.) 
Fort  Brown.     (&e  Rio  Grande 

River.) 
Galveston  Bay 

Galveston  Harbor 



Indianola  Harbor.    (StoMaUgorda 

Bay.) 
Matagorda  Bay 

Neches  River 

*""* * 

Passo   Cavallo.     {Set  Matagorda 

Reddish  Bar.    (8m  Galveston  Bay.) 
Rio  Grande  at  Fort  Brown 

Sabine  Pass 

5,000 
2,700 
1,500 
3,000 

Sabine  River 

San  Antonio  River 

Trinity  River ^ 

Vtrmwii: 

Burl  ington' Harbor 

47,000.00 

561,922.20 
28,750.00 
31,000.00 
36,500.00 
70,500.00 

6,000.00 

393,750.00 
10,500.00 
10,000.00 
14,000.00 
21,500.00 
40,000.00 
12,000.00 
l,152,r,()0.00 
45,000.00 
16,300.00 
47,0«l0.00 
5,000.00 
37, 500. 00 

682,500.00 
7,000.00 
25.000.00 
8,000.00 
10,  (100. 00 
15,500.00 
14,50f).00 

202,500.00 
44,500.00 
10,000.00 
15,500.00 

128,750.00 

10,000.00 
11,000.00 

57,500.00 

4,500.00 
21,500.00 
3,000.00 

6,608,400.00 

Gordon's  Landing 

•••-'•••"••• 



Hero  Island  Channel 

Otter  Creek  

Swanton  Harbor 

728,072.20 

ViTQinia: 

Aoootink  Creek 

Appomattox  River... , 



**•• 

Aquia  Creek 

Archer's  Hope  River 

Black  Water  River 

•••••• 

Chickahominy  River. 

80" 



Elizabeth  River 

Hampton  River « 

•••••• 

James  River 

500 



James  aud  Appomattox  Rivers 

Mattaponl  River 

•••■•••■ 

Nansemond  River 

* ••••••• 

NeabscoCreek 



"*""** 

Nomini  Creek 

*            * 

Norfolk  Harbor  and  approaches 



Nottoway  River 



Oocoquan  River 



Onancock  Harbor 

Pagan  Creek 



P&munkey  River 

Potomao  River  (at  Mount  Vernon).. 



Rappahannock  River 

3,000 

Staunton  River 

Totusky  River 



Urbana  Creek 

York  River 

IFcuAinoton  TerrUory: 

Chehalis  River 

2,977,380.00 

Cowlits  River 

"" *** 

Skagit,  Stielaquamish,  Nootsack, 
and  Snohomish  Rivers 

78,600.00 

Weal  Virginia: 

Buckhannon  River 

Elk  River 

Gauley  River 
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lofwovka. 


Weal  Virglniar-ContSntMd. 

Gremft  K*n*whft  Biver  (») 

OuyandoUe  Eiver ^ 

Little  KjuiA^hAltiTer 

WisconHn: 

Ahnapee  Harbor ^ 

Ashlaod  Harbor 

Chippewa  Biver 

Fox  and  WiMonsin  Riv«rs('*) 

Green  Bay  Harbor ...^ 

Kenosha  Harlmr 

Kewaunee  Harbor 

Manitowoc  Harbor 

Milwaukee  Bay 

Milwaukee  Harbor 

Oconto  Harbor 

Penaaukee  Harbor »... 

Port  Waahington  Harbor. 

Bacine  Harbor 

Sheboygan  Harlx>r  

Stockholm.  (8m  Miaoellaneoua, 
Lake  Pepin.) 

Sturgeon  Bay  Canal « 

Superior  Bay  and  City  and  St.  Louis 

Two  Bive«Harl»rI!!'. .*.*!!,'"'.."!!!!!  ... 
Wisconsin  Biver.     [See   Fox  and 

Wisconsin  Bivers.) 
MUeeUaneoua: 

Arkansas    Biver :    ImproTement 

( Ark.  and  Kans.) 

Arkansas  River :  Bemoval  of  snags. 

Arthur  Kill  (N.  Y.  and  N.  J.) 

Bayou  Bartholomew  (Ark.  and  La.) 
Big  Sandy  Biver  (Ky.  and  W.  Va.).. 

Black  Biver  (Ark.  and  Mo.) 

Calumet  River  (111.  and  Ind.) 

Chattahoochee  Biver  (Ala.  and  Oa.) 
ChatUhoochee   and  Flint  Bivers 

(Ala.  and  Ga.) 

Chesapeake  and  Delaware   Bays 

Canal  (Md.anc  Del.)  (><) 

Choctawhatchle    Biver  (Fla.  and 

tThoctawhatchieand  Holmes  Bivers 
(Fla.  and  Ala.) 

Colorado  Biver  (Cal.,  Nev.,  and 
Arix.) 

Conecuh  Biver.  (S!m Escambia 
Biver,  Ala.  and  Fla.) 

Coosa  River  (Oa.and  Ala.) 

Cumberland  River  (Ky.  and  Tenn.). 

Cumberland  Sound  (Ga.and  Fla.)... 

Current  River  (Mo.  and  Ark.) 

Cypress  Bayou  (La.  and  Tex.) 


and 


Dan  Biver ]ya.  and  N.C.) 
Delaware  Biver  (Pa.,  N.  J., 

Del) 

Delaware  BiTerat  Philadelphia..... 

Delaware  Biver,  Public  Piers 

Dismal  Swamp  Canal  (Va.and  N. 

0.)(»«) 

Escambia  and  Conecuh     Bivers 

(Ala.  and  Fla.) 

Palls  of  Ohio     Biver.    (6te  Ohio 

Biver.) 
Falls  of  St.  Anthony.    (See  Miaris- 

sippi  Biver.) 
French  Broad  Biver  (Tenn.  and 

N.  C.) 

Harbor  of  Befuge, Pacific  coast..... 
Lake  Champlain,at  Narrows  (N. 

Y.andVt.r 

Lake  Pepin    Harbor  of    Befoge 

(Minn,  and  Wis.) 


1878 
1878 
1876 

1871 
1886 
1876 
1889 
1866 
1844 
188L 
1852 
1881 
1836 
1881 
1882 
1870 
1814 
1852 


1873 


1873 
1871 


1878 
1832 
1888 
1881 
1878 
1880 
1884 
1835 

1874 


1888 
1844 
1884 


1876 
1832 
18R0 
1872 
1872 
1880 


1886 
1802 


1836 


1876 
1879 


1886 
1882 


Amounts  approptiatad. 


For  improve- 
ment. 


•1,130.887.00 

14,900.00 

171,175.00 

160,000,00 
82,600.00 
126, 75a  00 
3,125.83L07 
287.5S0.00 
227,807.41 

55,ooaoo 

299,830.00 
415,000.00 
873,587.45 
68,OtU00 
15,000.00 
174,500.00 
247,285.00 
803,44&91 


170,000.00 

641,000.00 
200,500.00 


Fori 


442,500.00 
320,875.00  ,. 
10,000.00  I 
28,000.00 
265,500.00 
68,000.00 
130,000.00 
175,000.00 

70,000.00 


102,000.00 
10,000.00 
25,600.00 

528,700.00 
1,041,000.00 
480,000.00 
7.000.00 
117,000.00 
60,900.00 

2,012,000.00 
500,000.00 
84,96L71 

175,000.00 

72,900.00 


71,000.00 
150,000.00 

45,000.00 

60,000.00 


$2,000 


400 


19.000 


10,000 


^000 


10,000 


Total. 


TMalby 

States, 

Biven,  etc. 


•1,330,837.00  ., 

14.000.00 

171.175w00     $8,0»,OiS.OO 


160,000.00 

82.900.00 

126,750.00 

8,127,881.07 

287,560.00 

227,807.41 

55,000.00 

299,820.00 

415,000.00 

873,087.45 

68.000L0O 

15,000.00 

174,500.00 

247,285.00 

808,448.91 


170*000.00 

64i,asoLoo 

200,900100 


461,500.00 

8:90,875.00 

10,000.00 

28,ooaoo 

265,000.00 
68,000.00 
130,000.00 
175,000.00 

70,000.00 

10,000.00 

102,000.00 

10,000.00 

25,000.00 

588,700.00 

1,041,000.00 

480,000.00 

7,000,00 

117,000.00 

60,500.00 

2,012,000.00 
505,000.00 
84,96L71 

185,000.00 

72,600.00 


71,000.00 
150,000.00 

45,000.00 

60,000.00 


6,876,029.84 


782,879.00 

]o,ooaoo 

28,000.00 
265,900.00 

68,000.00 
180,000.00 
179,000.00 

70,000.00 

io,ooaoo 

108,000.00 

io,ooaQO 

25,000.00 


088,70a00 

1,041,000.00 

480,0001 00 

7,ooaoo 

117,000.00 

oo,6oaoo 


2,951,96L71 
186.000.00 
72,600.00 


71,000.00 
190,000.00 

46.000.00 

60^000.00 
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states  And  names  of  works. 


Mi»celUmeou9— Continued.' 

Louisville  and   Portland    Canal. 

(See  Ohio  Biver.) 
Menomonee    Harbor    (Wis.   and 

Mich.) 

Mississippi  River: 

Reservoirs  at  sources  of 

Above  Falls  of  St.  Anthony 

At  Falls  of  Stw  Anthony 

At  Meeker's  Island , 

St.  Paul  to  Des  Moines  Rapids 

(••)('^) 

At  Des  Moines  Rapids  {^) 

At  Rock  Island  Rapida. 

Rock  Island  and'  Des  Moines 

Rapids 

From  Des  Moines  Rapids  to 

Ohio  River  (») 

Removal  of  snag^s,  etc.,  AK>m 

Upper 

Removal  of  snags,  etc.,  from 

Lower 

From  Ohio  River  to  the  PassesC^) 

At  its  month  (W) 

From  Passes  to  headwaters  

Water  gauges  on 

Mississippi  River  Commission, 

expenses  of. ^ 

Missouri  River: 

From  mouth  to  Sioux  City  ('")... 
From  Sioux  City  to  Fort  Ben- 
ton ('«) 

From  mouth  to  Fort  Benton 

Removal  of  snags,  etc 

Monongahela  River  (Pa.  and  W. 

Va.  ){*) 

NarraganseUBay,  Little  (R.I.  and 

Conn.) 

New  River  (Va.  and  W.  Va) 

North  Landing  River  ( Va.  and  N.C.) 

Ohio  River  (except  the  Falls)  (") 

Ohio  River  (at  the  Falls)  («) 

Ohio  River,  removal  of  snags,  etc.... 

Osage  River  (Mo.  and  Kans.) 

Ouachita  River  (La.  and  Ark.) 

Pawoatuok  River  (R.  I.  and  Conn.)-. 
Red  River  of  the  North  (Minn,  and 

Dak.) 

Red  River  of  the  South  (Ark.,  La., 

and  Tex.)  

Rock  River  (III.  and  Wis.) 

St.  Croix  River  (Minn,  and  Wis.) 

St.  Francis  River  (Ark.  and  Mo.) 

Si.  John's  and  St.  Mary  s  Rivers 

(Fla.  and  Ga.) 

St.  John's  and  St.  Mary's  Rivers 

Canals  to  Oulf  of  Mexico 

Savannah,  Ockmulgee,  Flint,  and 

Chattahoochee  Ri  vers  (Ga.) 

Shenandoah  River  ( Va.  and  W.  Va.) 
Staten  Island  Channels  (N.  Y.  and 

N.J.) : 

.     Tennessee  River  (Ky.,  Tenn.,  and 
Ala.) 

Tombigbee  and  Warrior  Rivers 
(Ala.  and  Mi«.).....:. 

Wabash  River  (Ind:  and  III.) 

Waocamaw  River  (N.  C.  and  S.  C.)... 

White,    Black,   and    St.   Francis 
Rivers  (Ark.  and  Mo.) 

Willamette  and  Yamhill  Rivers. 
(See  Willamette,  Upper.) 

Yellowstone  River  (Dak.  and  Mont.) 

Western  Rivers,  removing  obstruc- 
tions on : 
Construction  of  snag  and  dredge 
boats 


1871 

1879 
1874 
1870 
1873 

1876 
1850 
1866 

1852 

1852 

1870 

1868 
1874 
1896 
1884 
1876 

1879 

1876 

1876 
1878 
1852 

1872 

1876 
1876 
1879 
1835 
1852 
1827 
1871 
1871 
1871 

1876 

1828  I 
1838 
1878 
1871 

1828 

1826 

1852 
1880 

1874 

1827 

1872 
1828 
1880 


1879 


Amounts  appropriated. 


For  improve- 
ment. 


9212,000.00 

649,500.00 
115,000.00 
615,000.00 
25,000.00 

2,333,100.00 
5,323,450.00 
1,166,660.00 

100,000.00 

5,436,000.00 

407,000.00 

4.%,  250. 00 
13,010,000.00 
7.875,169.53 


3,551,500.00 
475,000.00 


887,000.00 

619,083.13 

36,000.00 

112,000.00 

55,500.00 

4,691,914.25 

3,754,657.91 

30,000.00 

206,000.00 

336,500.00 

72,000.00 

193,000.00 

1,625,137.50 


92,500.00 
44,000.00 

78,000.00 


17,500.00 

184,000.00 

3,506.322.12 

319,000.00 
624,000.00 
50,400.00 


118,750.00 


846,000.00 


For  sur- 
vey. 


925,000 


25,000 
261,492 
180,000 

51,700 

850,000 


15,000 
180,000 


5,000 


1,000 


30,400 
10,000 


200 


600 
2,500 


Total. 


$212,000.00 

.674,500.00 
115,000.00 
615,000.(0 
25,000.00 

2, 333, 100. 03 
5,32.3,4.50.00 
1,166,650.00 

100.000.00 

5,436,000.00 

407,000.00 

436.250.00 

13,035,000.00 

8,136,661.53 

180,000.00 

51,700.00 

850,000.00 

8,551,500.00 

490,000.00 
180,000.00 
387,000.00 

619,033.13 

36,000.00 

112,000.00 

55,500.00 

4,691,914.25 

3,759,657.91 

30.000.00 

205,000.00 

336,500.00 

72,000.00 

193,000.00 

1,625,137.60 

1,000.00 

92,500.00 

44,000.00 

78,000.00 

SO,  400. 00 

10,000.00 
17,600.00 

184,000.00 

3,506,522.12 

819,000.00 
624,500.00 
60,400.00 

2,600.00 


118,760.00 


846,000.00 


Total'by 
Riven,  ete. 


9212,000.00 


88,885,311.53 


4,606,500.00 

619,033.13 

86,000.00 
112,000.00 
55,500.00 


8,481,572.16 

206,000.00 

330,500.00 

72,000.00 

198,000.00 

1,626,187.60 

1,000.00 

92,500.00 

44,000.00 

78,000.00 

30,400.00 

10,000.00 
17,600.00 

184,000.00 

3,506,522.12 

319,000.00 

624,600.00 

60,400.00 

2,500.00 


118,760.00 
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SIfttea  aad  nftmcs  of  works. 


HUedUmeouM—Ccntinned. 

Western  Bivers,  removingr  obetrac- 
tions  *jn— Continued. 
MimiaeipplMid  Missouri  Rivers. 

Mississippi  and  Ohio  Rivers 

MiSBissifmi*  Missouri .  and  Ar- 
kansas Rivers 

Mississippi,  Missouri,  and  Oliio 

Rivers 

Mississippi,  MissourifOIiio,  and 

Arkansas  Rivers 

Northern  and  nortli western  lakes: 

Construction  of  dredges  for 

Surveyor 

Charts  of. , 

Surveys,  ireneral : 

Works  on  Atlantic  coast 

Works  on  Pariflc  ooast 

Works  on  northern  and  north- 
western lakes 

Western    and    northwestern 

rivers 

Transportation  routes , 

Examinations,    surveys,    and 

contingencies  (^) 

Repair  and  preservation  of  rivers 
and  harbors  (•*) 


n 


Grand  totals  (») 176,491,900.52 


18S» 
1820 

1870 

1832 

1842 

1836 
1H41 
18-19 

ism 

I86ti 

1866 

1819 
1874 

1B24 

1841 


Amounto  appropriated. 


For  Improve- 
ment. 


$100,000.00 
632,800.05 

1,400,000.00 

223,000.00 

980,000.00 

122,682.96 


Forsor- 
vey. 


215,000.00 


S5,0U0 


2,978,879 
130,000 

60,000 
50,000 

175,000 

286,000 
230,000 

2,219,563 


8,021,334 


Total. 


$100,000.00 
637,800.05 

1,400,000.00 

223.000.00 

980,000.00 

122,682.96 

2,973,879.00 

130,000.00 

60,000.00 
50,000.00 

175,000.00 

286,000.00 
230,000.00 

2,219,563.00 

215,000.00 


184,513,239.52 


Total  by 
Biv«n»et& 


94,186,800.00 
122,682.96 


3,108,879.00 
60,000.00 

60,ooaoo 

175,000.00 

286,000.00 
230,000.00 

2,219,563.00 

315.000,00 


184,513,239.53 


NOTEa 

>Se«  also  "  Miscellaneous."  Tomblfbee  and  Warrior  Rivers. 
*See  also  "Miscellaneous,"  White,  Black,  and  St.  Francis  Rivers. 
■Includes  9154,927.27  for  rock  removal. 

*  Includes  923,471.57  for  SaybrookBar. 

*  Includes  Potomac  River  at  Washinnrton,  D.  C. 

*See  also  "Miscellaneous."  St  John's  and  St.  Mary^s  Rivers. 
^  See  also  Savannah,  Ockmulgee,  and  Flint  Rivers. 

*  Includes  $153,995.74  from  the  indefinite  appropriation  for  care  and  operation  of  canals,  ete. 
"Includes  934.084.40  lYom  the  indefinite  appropriation  for  care  and  operation  of  cansUs,  eto. 

><> Includes  9197,208.22  from  the  indefinite  appropriation  for  care  and  operation  of  canala,  etc. 

•*  Includes  9115,000  for  removal  of  wreck  of  steamer  Scotland. 

''Includes  940,837  from  indefinite  appropriation  for  care  and  operation  of  canals,  etc 

"Includes  9113,817  for  land  damages  and  9176,550  from  the  indefinite  appropriation  for  the 
eare  and  operation  of  canals,  etc. 

■^The  acts  of  March  3, 1825,  and  March  2, 1829,  provided  for  the  purchase  of  2,250  shares  of  the 
Chesapeake  and  Delaware  Canal. 

■^The  acts  of  May  18, 1826.  and  March  2, 1829,  provided  for  the  purchase  of  800  shares  of  canal 
stock,  and  appropriated  9150,000  for  completion  of  canal. 

'*  Includes  appropriations  for  Hpecial  points  lyings  within  these  limits. 

>7  Includes  943,000  for  trial  of  Adams's  flume. 

>*lncludes  9125,000  for  construction  of  dry-dock,  and  9335,500  ftom  indefinite  appropriation  for 
care  and  operation  of  canals,  etc. 

>•  Includes  95.525,000  paid  to  James  B.  Eads  to  June  30, 1888,  for  the  improvement  of  South  Pass. 

*)  Includes  924,400  from  the  indefinite  appropriation  for  care  and  operation  of  canals,  etc 

'*  Includes  940,435  for  Davis  Island  lock  and  dam,  from  the  indefinite  appropriation  for  caro  and 
operation  of  canals,  etc. 

"Includes  $1,250,000  for  purchase  of  the  Louisville  and  Portland  Canal  as  provided  for  in  act  of 
March  3, 1873.  also  $426,657.91  from  the  indefinite  appropriation  for  care  and  operation  of  canals,  etc 
The  acts  of  May  13, 1826,  and  March  2, 1829,  provided  for  the  purchase  by  the  United  States  of  2,3S0 
■hares  of  canal  stock. 

**  Of  this  amount  9429,563  was  appropriated  between  1824  and  1846,  for  surtey  of  canals,  roads,  etc., 
the  balance  between  1870  and  J 888,  inclusive,  for  examinations,  surveys,  and  oontingencies. 

**  In  addition  to  this  amount  the  acts  of  June  28, 1864,  July  25, 1868,  and  April  10, 1809,  appropriated 
an  agpi'O'^te  of  93,750,000  for  the  repair  and  extension  of  public  works  on  rivers  and  harbors.  Hits 
amount  wasallotted  to  various  works,  and  is  included  in  this  table  under  the  several  works  to  which 
It  was  distributed. 

*  These  agsregAtes  do  not  include  the  following:  Re-appropriations,  9181.606.27;  transportation 
and  fuel,  92,127.12;  and  allotments  from  the  indefinite  appropriation  for  the  removal  or  wren^a 
The  anrregatee  do  include  the  sum  of  $319,025.17  carried  to  the  surplus  fund. 


PRITAT^,  CORPORATE,  and  STATS  WORK  en  Riven 

Harbors. 

(Gontiiiaed  from  Vol.  1,  pagn  38-41.) 

[Note.— For  referenoes  Mid  details.  Me  the  Index  to  each  work.] 


Names  of  worka 


Work  done. 


By- 


Amoant 
ezpeoded. 


Amite  BiTsr,  La 

Appomattox  River,  Va . 
Aranflss  Pass  and  Bay, 

Tex. 
AtokalWaya  BiTer,  La .. 

Baralaria  Bay,  La. 

Biir  flendy  River,  W.Va. 

aadKy. 
Blaek  Rock    Harbor, 

Conn. 

Calumet  River,  111 

Oape  Pear  River,  N.  C. 

(below  Wilmington). 
Charleston  Meok,  S.  O.... 
Columbia      River 

(Lower),  Oregon. 


Coos  Bay,  Oregon.. 

CoqniUe  River,  Oregon . 

Corsica  Creek,  Md 

purport  Harbor,  Ohio- 


Galveston     Bay   ship- 
ehannel,  Tex. 

Grand  Bfarais,  Mich.. 

Green  River,  Ky 

Hudson  River,  N.  Y 


James  River,  Va 

lOsslsslppl  River,  Fklls 
of  St.  Anthony. 

Monongahela   River, 

Pa.  and  W.  Va. 
Mnskingum  River,Ohio. 

eew  OrleanB,  La..; 
bio  River,  Fftlls  of.., 


Fawtneket  River.  R.I., 

Romerly  Bfai^  Ga 

Bough  River,  Ky 


Do 

St.  Clair  Flats  Ship  CSp 

nal.  Mich. 
SI.  Jeiome*s  Creek,  Md.. 

St.  Mary's  River.  Mich.. 
San  Joaquin  River,  CaL 
Saugerties  Harbor.  N.  Y, 

Sksgit  River.  Wssh.. 

Tennessee  River,  Tenn.. 
Two  Rivers  Harbor.  W  is. 

Wicomico  River,  Md 

WIDamette      River 
(Upper),  Oregon. 


Removal  of  obstructions . 

Dredge  construction 

General  improvements.... 


Removal  of  obstructions . 

Canal  construction 

General  improvements.... 


Dredging 

Channel  excavation 

General  improvements.. 


Canal  construction  . 
Bar  sluicing 


..do. 
..do. 


I^redging  and  remomhl  of  obstmo- 
Uons. 

Dredging 

Dredge  construction 

Opening  quarry 

Construction  of  Jetty 

Dredging 


Ship-channel  construction  . 


Dredging 

Dam  construction 

Dredging  (130,000  cubic  yards) 

Dike  repair  (960  linear  (eet) 

Dike  repair  and  dredging 

Money  appropriated,  work  done, 
and  machinery  placed  at  the  dis- 
posal of  the  Government. 

Tunnel  and  dam  construction 


Tunnel  built  (In  1»8) 

Locks,  dams,  and  appendages  . 


Looks  and  dams  built , 

Breakwater  built 

Construction  of  Louisville  and  Port- 
land Canal. 


Removal  of  obstructions 

Dredging  (99,120  cubic  yards) . 
Look  and  dam  construction .... 


Cenal,  lock,  and  dam  construction. 
Dredging , 


Channel  dredged 

Construction  of  canal 

Dredging  (21,142  cubic  yards)... 
Dredging  (29.000 cubic  yards).. 
Removal  of  obstructions  ....... 

C^nid  commenced  in  1880 

Dredging  (14,000  cubic  yardsV. 


Canal  and  lock  construction  . 


State., 

City  of  Petersburg.. 
Citizens 


State. 

Canal  Company .. . 
State  of  Kentucky 

Citizens 


Town  of  Hyde  Park- 
State  (1822-1829) 


State 

Board  of  Trade  and 

Oregon     Railroad 

and  Navigation 

Company. 
Board  of  Trade  and 

steam-ship  lines. 

Steam-ship  lines. 

City  of  Portland. 


do 

do 

Citlsens 

do 

Citlsens 

Paine sville  and 
Youngstown  Rail- 
road Company. 

Bayou  Ship-Channel 
Company. 

Citlsens 

Navigation  Company 


State- 

do 

C?lty  of  Richmond ..... 


Citlsens.. 


Taqvlna  Bay.  Oregon.. 


Jetty  construction . 


Mill  owners 

Monongahela  Navl- 
gation  Company. 

State 

City  of  New  Orleans.. 

Louisville  and  Port- 
land Canal  Com- 
pany. 

State , 

Citizens 

Rough  Creek  Navi- 
gation and  Manu- 
iacturlng  C  o  m  • 
pany. 

State 

Canadian  authori- 
ties. 

U.  S.  Fish  Commis- 
sion. 

State 

City  of  Stockton 

State 

Citizens 

State  of  Alabama 

City  of  Two  Rivers  .. 

Town  of  Salisbury .... 

Willamette  Trans- 
portation    C  o  m  - 

y. 


975,000.00 
Unknown. 
tlO,000.00 

Unknown. 

175,000.00 

Unknown. 

Do. 

•70,000,00 

15,000.00 
8,000.00 


2,600.00 

'     10.000.00 
Unknown. 

97.442.00 

15.000.00 

8U.25 

Unknown. 
91,200.00 

Unknown. 


Do. 

Do. 
Do. 

Do. 
Do. 
9444,096.45 


834,000.00 

Unknown. 
91.960,000.00 

1.500.000.00 
Unknown. 
Do. 


ci^i 


Do. 
Do. 
Do. 


Do. 
920,000.00 

*  1.200.00 

Unknown. 
Do. 
Do. 
Do. 
Do. 
Do. 

91.700.00 
600,000.00 


1,489.60 


-.4*:^.,    ;-.-, 
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